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Sample History: Sediments and caged fish, collected from several streams located in and around Los
Alamos National Laboratory, NM, were submitted for total PCB analysis by a congener PCB methodology.
Although not requested, we provided the congener data as well.

Analytical Preparation Methods Summary:

After the sample mass (10g analyzed) was determined, the samples were dehydrated by addition of
anhydrous sodium sulfate (sediment was previously air dried) and method recovery standards, PCBs 030,
204 were spiked. Samples were extracted with methylene chloride, and for the fish, a small portion of the
extract (1 %) was used to determine percent lipid. Sediment extracts for PCB analysis were taken through
a multi-step cleanup (ECRC SOP C5.144): single column reactive cleanup, and high performance gel
permeation chromatography (HP-GPC) (1). Fish tissue extracts were taken through a similar multi-step



cleanup: two columns of reactive cleanup, and HP-GPC (ECRC SOP C5.143). The final extracts were
analyzed by capillary GC/ECD for PCBs.

ill s Ch tography/ Electron Capture Detection (CGC/ECD):

Purified sample extracts were analyzed by CGC/ECD to measure total PCBs (Tables 1& 4). The CGC/ECD
analyses were performed as described in ECRC SOP C5.154 (2). All CGC/ECD analyses were performed
using Hewlett-Packard 5890 Series Il GCs with cool on-column capillary injection systems and Hewlett-
Packard model 7673 autosamplers. For all analyses, a 5-m section of 0.53 mm id uncoated and deactivated
(Restek Corp, Inc.) capillary retention gap was attached to the front of each analytical column by a "Press-
Tight" (Restek Corp, Inc.) union and the temperature of the ECD was held at 330°C.

PCB congener analysis:
Two sets of extracts (sediments and tissue) were chromatographed on a 60-m x 0.25-mm DB-5 (0.25um

5% phenyl-, 95% methylsilicone, J&W Scientific). The H ,-carrier was pressure regulated at 25 psi for set 1
(sediment) and 24 psi for set 2 (fish tissue). The temperéture program was as follows: initial temperature

60 °C, immediately ramped to 150 °C at 15 °C/min, then ramped to 250 °C at 1.0 °C/min and held for § -

min, and finally ramped to 320 °C at 10 °C/min, and held for.1 min.

Capillary GC/ECD data were collected, archived in digital form, and processed using a PE-Nelson chromato-
graphy data system which includes the model 970 interface and version 4.1 of Turbochrom™
chromatography software running on a Pentium or 486 based microcomputer.  Six levels of PCB
standards—a combination of Aroclors 1242, 1248, 1254, 1260 in 1:1:1:1 w/w/w/w ratio (designated A1111)--
were used for PCB calibration, ranging from total PCB 'concentrations of 200 to 8000 ng/mL. An
instrumental internal standard (1IS) method with octacﬁldrb'naphthalene (OCN) was used to calculate the
concentrations of the targeted compounds. Results of the analysis for total PCBs are presented in Tables
1 & 4 with final concentrations expressed as nanograms per gram (ng/g) dry weight for sediments and ng/g
wet weight for the fish. Quality control data—spikes, blanks, replicates, controls--are presented in Tables
2 & 5. Recovery data for spiked PCBs 030 and 204 are in Tables 3 & 6..

Results:

uali Pr ures;
The experimentally determined method detection limits (MDLs) are presented in Tables 2 & 5 and were
determined according to the method outlined by Keith et al. (3,4), based on procedure blank resuits.

PCBs were spiked into control matrices—sediment or bluegill fish tissue at 2 g total PCBs (ECRC numbers:



' d

MS 033098 and MS 041798). Recovery for total PCBs was 83% in the sediment and 97% in the tissue

spike. GC reproducibility was assessed by analyses of triplicates of the matrix spike (MS), positive control
(PC) sediment (ECRC # 235C-1, Saginaw River, M! sediment), procedural blank (PB), and one of the

samples (Tables 2 & 5) . Method precision was assessed by processing three equal aliquots of one sample
and averaged 6% relative standard deviation (%RSD) for the fish triplicates (sediment sample triplicate
concentrations were below the detection limit) (Tables 2 & 5).

The recovery of spiked compounds, PCBs 030 and 204, are presented in Tables 3 & 6. PCB 030, a
trichlorobiphenyl, is representative of more volatile early eluting PCBs (Cl , - Cl). PCB 204, an
octachlorobipheny), is less volatile and more representative of later eluting PCBs (Cl , - Cl;). Recoveries
for sediment averaged 71 + 8% for PCB 030 and 75 £ 10% for PCB 204. Fish recoveries averaged 84 +
5% for PCB 030 and 89 + 5% for PCB 204.

Results:

The results for congener specific and total PCBs are in Tables 1 & 4 as concentrations (ng/g) in dry weight
sediment or wet weight tissue. Samples in Tables 1 & 4 are designated by their ECRC database number
and are cross-referenced to their field identification number and site description. Chromatograms showing

the differences in the PCB congener patterns are presented in Figures 1- 3.
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Figure 1. GC/ECD chromatograms of PCBs in fish.
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IS BRI RTE I B A

STATE OF MISSOLURI

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box 170 Jetterson City, MO 05102-0176

ENVIRONMENTAL SERVICES PROGRAM

PAUL HEINE Lab Number: 97-26062

4200 NEW HAVEN RD.
COLUMBIA, MO 65201

-y 2y - .

Sample Number: 97-G415

RESULTS OF SAMPLE ANALYSES FOR PUBLIC WATER SUPPLIES

Report Date: July 30, 1997 PWS County: BOONE
Date Collected: June 25, 1997 PWS ID: - MO3100572
, Sample Location: WELL #2 )
! PWS Name: MIDWEST SCIENCE CENTER
. Analysis Performed Results MCL . Ss Units
Total Dissolved Solids 363 - 500 mg/L
Alkalinity as CaCO3 250 - — mg/L
Hardness as CaCO3 310 - - mg/L
Fluoride . 0.35 4.00 2.00 mg/L
Sulfate 44.1 - . 250 mg/L
Chloride 21.5 - 250 mg/L
Cyanide < 0.100 0.200 - mg/L
. Silver, Dissolved < 5.00 - 100 ug/L
Aluminum, Dissolved < 10.0 - 200 ug/L
Arsenic, Dissolved < 1.0 50.0 - ug/L
Barium, Dissolved 77.6 2000 - ug/L
Beryllium, Dissolved < 1.00 4.00 - ug/L
Calcium, Dissolved 81.8 - - mg/L
I Cadmjium, Dissolved < 1.00 5.00 - ug/L
Chromium, Dissolved 2.56 100 - ug/L
Copper, Dissolved 4.21 1300 1000 ug/L
| Iron, Dissolved ' © 159 — 300 ug/L
Mercury, Dissolved < 0.20 2.00 - ug/L
' Potassium, Dissolved 2.6 - - mg/L
Magnesium, Dissolved 25.9 - - mg/L
Manganese, Dissolved 10.6 - 50.0 ug/L
Sodium, Dissolved - 22.2 - - mg/L
' Nickel, Dissolved 6.65 100 - ug/L
| Lead, Dissolved < 4.0 15.0 - ug/L
Antimony, Dissolved < 3.0 6.0 - ug/L
Selenium, Dissolved < 2.0 50.0 ~— ug/L
| Thallium, Dissolved < 1.00 2.00 - ug/L
* Zinc, Dissolved < 5.00 - 5000 ug/L

—



Page: 2 Lab Number: 97-RA6062 '
Report Date: July 30, 1997 Sample Number: 97-G415 )
MCL=Maximum Contaminant Leével SS=Secondary Standard --=Not Applicable- l

The analysis of this sample was performed in accordance with procedures
approved or recognized by the U.S. Environmental Protection Agency. If

you have any questions, please contact Mr.

Dy

vird

ivisi

~

H. Long, Df{rector
nmental Serw]

Terry Timmons at 573/751-1188.
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STATE OF MISSOURI

DEPARTMENT OF NA

e DIVISION OF ENVIRONMENTAL QUALITY

\TURAL RESOURCES

P.0O. Box 170 Jelferson City, MO 0S102-0170

ENVIRONMENTAL SERVICES PROGRAM

PAUL HEINE
4200 NEW HAVEN RD.
COLUMBIA, MO 65201

Lab Number: 97-A6071

Sample Number: 97-G518

RESULTS OF SAMPLE ANALYSES FOR PUBLIC WATER SUPPLIES

Report Date: July 14, 1997 PWS County: ‘BOONE
Date Collected: June 25, 1997 PWS 1ID: M03100572
Sample Location: WELL #2
PWS Name: MIDWEST SCIENCE CENTER
rAnalys is Performed Results MCL Units
=
VOC Results:
Dichlorodifluoromethane < 20.0 - ug/L
Chloromethane < 2.5 - ug/L
vinyl Chloride < 0.5 2.0 ug/L
Bromomethane < 9.0 - ug/L
Chloroethane < 2.5 - ug/L
Trichlorofluoromethane < 2.5 - ug/L
1,1-Dichloroethene < 0.5 7.0 ug/L
Methylene Chloride < 0.5 5.0 ug/L
Methyl-tert-butyl ether < 5.0 - ug/L
trans-1,2-Dichloroethene < 0.5 100 ug/L
1,1-Dichloroethane < 1.0 -- ug/L
2,2-Dichloropropane < 1.0 - ug/L
cis—-1,2-Dichloroethene < 0.5 70.0 ug/L
Chloroform < 0.5 — ug/L
Bromochloromethane < 1.0 - ug/L
1,1,1-Trichloroethane < 0.5 200 ug/L
1,1-Dichloropropene < 1.0 - ug/L
Carbon Tetrachloride < 0.5 5.0 ug/L
Benzene < 0.5 5.0 ug/L
1s2-Dichloroethane < 0.5 5.0 ug/L
Trichloroethene < 0.5 5.0 ug/L
1,2-Dichloropropane < 0.5 5.0 ug/L
Bromodichloromethane < 0.5 —- ug/L
Dibromomethane < 1.0 - ug/L
cis—1,3-Dichloropropane < 2.0 - ug/L
Toluene < 0.5 1000 ug/L
trans—-1,3-Dichloropropane < 1.0 - ug/L
< 0.5 5.0 ug/L

n 1,1,2-Trichloroethane




Page: 2
Report Date: July 14, 1997

Lab Number:
Sample Number:

97-A6071
97-G518

Analysis Performed

Results

Units

Tetrachloroethene
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
Total Xylenes

Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-isopropyltoluene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene _
1,2-Dibromo-3~-Chlorobenz
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

e o

s e e e . .

¢ o e o o e e s e e .

/\A/\A/\A/\/\/\AAAAAAAAAAA/\I\AAAA/\A/\AA

NND—-‘OU’!ONOHNNI—‘NNNN!—‘NHI—'ONOOI—-‘OONONO

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/1
ug/L
ug/L -
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MCL = Maximum Contaminant Level

The analysis of this sample was performed in accordance with procedures

Not Applicable

approved or recognized by the U.S. Environmental Protection Agency.

you have any questions, please contact Mr. Terry Timmons at 573/751-1188.

H. Long,




E WE N e

Environmental and Contaminants Research Center z

BRD, US Geological Survey "‘{.

4200 New Haven Rd., Columbia, Missouri 65201 " .
science for a changing world

Final Laboratory Report FY-98-30-08

ANALYSIS OF EXPLOSIVES RESIDUES IN SEDIMENT AND WATER FROM FOUR STREAMS IN NEW
MEXICO - 2™ AND 3™ SAMPLINGS

January 21, 1998

Submitted By:

J.C. Meadows
Analytical Chemistry

Approved By:

C.E. Orazio
Analytical Chemistry, Group Leader

To: Joel Lusk
US Fish and Wildlife Service

2105 Osuna NE
Albuquerque, NM 87113

Subject: Results of the High Performance Liquid Chromatography/ UV Absorbance Detection (HPLC/UV)
analysis of sediments and waters using EPA Method 8330[1]. :

Analytical Methods Summary:

Sample Preparation: Samples were received in the Analytica
ECRC #'s 17160 - 17163 were received on August 20, 1997. ECRC #'s 17035 - 17045 were received

October 7, 1997. The samples were shipped in coolers with ice as part of a larger shipment of samples for
s. Samples for explosives residue analysis were segregated into a separate cooler and held
C until the initiation of analytical protocols. Samples of water for high level residues

| Chemistry laboratory in two shipments.

other analyte

under refrigeration at 4°
were removed immediatetly upon receipt and held under refrigeration until processed.

Procedures for analysis are listed in detail in EPA Method 8330. in summary, sediments were air-dried in

pans covered with aluminum foil away from direct light. Aliquants of two grams each were

clean glass
h for 18 hours. The

weighed from the dried sediment and extracted with acetonitrile in an ultrasonic ice bat
extracts for analysis were filtered through Whatman 13mm X 0.45.m PTFE syringe filters and mixed with

equal volumes of 5% (w/v) aqueous CaCl, solution. These solutions were analyzed by HPLC/UV.



Water samples for high-level residue analysis were mixed with equal volumes of acetonitrile. These
solutions were filtered through Whatman 13mm X 0.45.m PTFE syringe filters and analyzed by HPLC/UV.
Waters for low-level analysis were processed as indicated in Method 8330, with the exception that the

primary extractions were performed in separatory funnels with shaking rather than in volumetric flasks with
stirming. Portions of the recovered acetonitrile extracts were mixed with equal volumes of organic-free water,
filtered through Whatman 13mm X 0.45um PTFE syringe filters, and analyzed directly by HPLC/UV.

HPLC/UV analysis; Analysis was performed with a Perkin Elmer Series 410 LC pump coupled with a PE 1SS
200 autosampler and an Isco V* variable wavelength absorbance detector operating at 254 nm. Primary
separations were accomplished with a 4.6 mm x 25 cm (5 um) C-18 reverse phase column (Restek
Pinnacle™ ODS) with a Brownlee New Guard™ RP-18 guard cartridge. Confirmatory chromatography was
done with a 4.6 mm x 25 cm (5 «m) CN reverse phase column (Restek Pinnacle™ CN) with a 4.6 mm x 30
mm (5 um) CN (Restek) guard column. Data was collected and analyzed using PE-Nelson 3600
Chromatography software. The mobile phase was 50:50 methanol:organic-free water, pumped at 1.5

mL/minute.

Quality Control Procedures: Initial calibrations of equipment and standards and evaluation of reagents and
control matrices were performed as recommended in EPA Method 8330. Standards for calibration were

prepared fresh daily as outlined in Method 8330, except that certified stock standard solutions were
purchased from Ultra Scientific. The analytical system was monitored by the addition of an intemal
reference compound (1,2-dinitrobenzene; Ultra Scientific) to each field and QC sample. Four matrix spikes
of organic-free water were performed with the low-level water analysis. The water samples were spiked with
500 ng of each analyte in methanol solution. Insufficient sample was available to perform any replicate
analyses of field samples. For the sediment, 3 matrix blanks and 3 matrix spikes were processed. The
matrix used was ECRC's control pond sediment, which was verified free of analytes. Analytes were added
to the spikes at a rate of 1 /2 g dry sediment. One of the field samples was extracted and analyzed in

triplicate. All QC samples were processed identically to the field samples.



Results:

Samples were analyzed for:
HMX
RDX v
1,3,5-trinitrobenzene (1 ,3,5-TNB)
1,3-dinitrobenzene (1,3-DNB)
tetryl
nitrobenzene (NB)
2,4,6-trinitrotoluene (2,4,6-TNT)
2.amino-4,6-dinitrotoluene (2-Am-4,6-DNT)
4-amino-2,6-dinitrotoluene (4-Am-2,6-DNT)
2,4-dinitrotoluene (2,4-DNT)
2,6-dinitrotoluene (2,6-DNT)
2-nitrotoluene (2-NT)
4-nitrotoluene (4-NT)
3-pitrotoluene (3-NT)

Analytical results are summarized in Table 1. The results in Table 1 have been corrected for recoveries

using the following equation:

Corrected sample amount =

(*MS,5)
(XM syaLyrered(SaMPless)

(Uncorrected sample amount)

Where xMS;; is the average recovery (fractional) of the internal standard (1,2-Dinitrobenzene) in the matrix

spikes, SMS,uuvre re i the average recovery of the analyte in the matrix spikes, and Sample;s is the

recovery of the internal standard in the sample.

The two amino-DNT’s and the two DNT's co-eluted on the primary (C-18) column, but were separated by the
cyano column. Therefore, peaks matching the elution window for these compounds on the C-18 column

n the cyano column. All other values reported are derived from the C-18 calibration data,

were quantified o
ered to be the

with identity confirmation by cyano chromatography. Method detection limit (MDL) was consid
mass of analyte which produced a chromatographic peak with a height approximately three times the

average matrix blank baseline deflection. In terms of absolute amounts, the lowest discernable standard



was 5 pg/ul of each analyte. The sample concentration which would produce a 5 pg/ul peak was back-
calculated using the sample size, dilution factors, and final extract volume specified in EPA Method 8330
and was designated MDL. For the low-level water analysis, the MDL was 0.06..g/L; for sediment, MDL was
50ng/g. Method quantitation limit (MQL) was considered to be six times the avefage matrix blank baseline
deflection, or the deflection elicited by a 10 pg/ulL standard, and similar calculations yielded an MQL of
0.13ug/L for the low-leve! water analysis and 100ng/g for the sediment. Values which are less than the
stated MQL but greater than the stated MDL are reported in brackets. Where concentration values for peaks
quantified by C-18 chromatography are unconfirmed by CN chromatography to within + 25 %, the lower

values are reported values.

Matrix spike recoveries are summarized in Tables 2B - 5B. Analytical results for the triplicate sediment
analysis are listed as averages in Table 1 and individually in Tables 2A and 4A. The relative standard
deviations (standard deviation divided by the mean) for the concentrations of detectable compounds in the

sample range from 8.8 to 37 percent and average 25.1%.

References:

@) Nitroaromatics and Nitramines by High Performance Liquid Chromatography (HPLC), Revision 0,

September 1994, by the US EPA.
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ANALYSIS OF EXPLOSIVES RESIDUES IN SEDIMENT AND WATER FROM FOUR STREAMS IN NEW
MEXICO

- September 15, 1997

Submitted By:

J.C. Meadows
Analytical Chemistry

Approved By:

C.E. Orazio
Analytical Chemistry, Group Leader

To: Joel Lusk ‘
US Fish and Wildlife Service
2105 Osuna NE
Albuquerque, NM 87113

Subject: Results of the High Performance Liquid Chromatography/ UV Absorbance Detection (HPLC/UV)
analysis of sediments and waters using EPA Method 8330[1].

Analytical Methods Summary:

Sample Preparation; Samples were received in the Analytical Chemistry laboratory on August 4, 1997. The
samples were shipped in coolers with ice as part of a larger shipment of samples for other analytes.
Samples for explosives residue analysis were segregated into a separate cooler and held under refrigeration
at 4° C until the initiation of analytical protocols. Samples of water for high level residues were removed

immediatetly upon receipt and held under refrigeration until processed.

Procedures for analysis are listed in detail in EPA Method 8330. In summary, sediments were air-dried in
clean glass pans covered with aluminum foil away from direct light. At the time of aliquanting the sediments
for extraction, separate portions were also removed for percent moisture analysis. This information was used
to more exactly quantify the actual weight of the sediment subsamples which were extracted and analyzed.
Aliquants for analysis were extracted with acetonitrile in an ultrasonic ice bath for 18 hours. The extracts
for analysis were filtered through Whatman 13mm X 0.45.m PTFE syringe filters and mixed with equal
volumes of 5% (w/v) aqueous CaCl, solution. These solutions were analyzed by HPLC/UV.



Water samples for high-level residue analysis were mixed with equal volumes of acetonitrile. These
solutions were filtered through Whatman 13mm X 0.45.m PTFE syringe filters and analyzed by HPLC/UV,
Waters for low-level analysis were processed as indicated in Method 8330, with the exception that the
primary extractions were performed in separatory funnels with shaking rather than in volumetric flasks with
stirring. Portions of the recovered acetonitrile extracts were mixed with equal volumes of organic-free water,
filtered through Whatman 13mm X 0.45um PTFE syringe filters, and analyzed directly by HPLC/UV.

HPLC/UV analysis; Analysis was performed with a Perkin Elmer Series 410 LC pump coupled with a PE ISS
200 autosampler and an Isco V* variable wavelength absorbance detector operating at 254 nm. Primary
separations were accomplished with a 4.6 mm X 25 cm (5 um) C-18 reverse phase column (Restek
Pinnacle™ ODS) with a Brownlee New Guard™ RP-18 guard cartridge. Confirmatory chromatography was
done with a 4.6 mm x 25 cm (5 um) CN reverse phase column (Restek Pinnacle™ CN) with 2 4.6 mm x 30
mm (5 um) CN (Restek) guard column. Data was collected and analyzed using PE-Nelson 3600
Chromatography software. The mobile phase was 50:50 methanol:organic-free water, pumped at 1.5

mL/minute.

Quality Control Procedures: Initial calibrations of equipment and standards and evaluation of reagents and
control matrices were performed as recommended in EPA Method 8330. Standards for calibration were

prepared fresh daily as outlined in Method 8330, except that certified stock standard solutions were
purchased from Ultra Scientific. The analytical system was monitored by the addition of an intemal
reference compound (1,2-dinitrobenzene; Ultra Scientific) to each field and QC sample. Two matrix spikes
of organic-free water were performed with the low-level water analysis. One was performed using the
standard EPA stir method and the other was performed with the separatory funnel shake method. The water
samples were spiked with 500 ng of each analyte in methanol solution. Insufficient sample was available
to perform any replicate analyses of field samples. For the sediment, 3 matrix blanks and 3 matrix spikes
were processed. The matrix used was ECRC's control pond sediment, which was verified free of analytes.
Analytes were added to the spikes at a rate of 1 ug/2 g dry sediment. One of the field samples was extracted
and analyzed in triplicate. All QC samples were processed identically to the field sémples with the exception
of the one water spike extracted with the EPA stirring method.

Results:




Samples were analyzed for:
HMX
RDX '
1,3,5-trinitrobenzene (1,3,5-TNB)
1,3-dinitrobenzene (1,3-DNB)
tetryl
nitrobenzene (NB)
2,4 B-trinitrotoluene (2,4,6-TNT)
2-amino-4,6-dinitrotoluene (2-Am-4,6-DNT)
4-amino-2,6-dinitrotoluene (4-Am-2,6-DNT)
2,4-dinitrotoluene (2,4-DNT)
2,6-dinitrotoluene (2,6-DNT)
2-nitrotoluene (2-NT)
4-pitrotoluene (4-NT)
3-nitrotoluene (3-NT)

Analytical results are summarized in Table 1. The results in Table 1 have been corrected for recoveries

using the following equation:

Corrected sample amount =

(xMS,s)
(RMSANALYTERSJ(SampIe,S)

(Uncorrected sample amount)

Where xMS is the average recovery (fractional) of thevintemal standard (1,2-Dinitrobenzene) in the matrix

spikes, XMS,yre rec IS the average recovery of the analyte in the matrix spikes, and Sample; is the

recovery of the internal standard in the sample.

The two amino-DNT's and the two DNT's co-eluted on the primary (C-18) column, but were separated by the
cyano column. Therefore, peaks matching the elution window for these compounds on the C-18 column

were quantified on the cyano column. All other values reported are derived from the C-18 calibration data,

with identity confirmation by cyano chromatography. Method detection limit (MDL) was considered to be the
mass of analyte which produced a chromatographic peak with a height approximately three times the
average matrix blank baseline deflection. In terms of absolute amounts, the lowest discernable standard
was 5 pg/uL of each analyte. The sample concentration which would produce a 5 pg/uL peak was back-

calculated using the sample size, dilution factors, and final extract volume specified in EPA Method 8330



and was designated MDL. Forthe low-level water analysis, the MDL was 0.06..g/L; for sediment, MDL was
50ng/g. Method quantitation limit (MQL) was considered to be six times the average matrix blank baseline

deflection, or the deflection elicited by a 10 pg/ul standard,and similar calculations yielded an MaQL of
nt. Values which are less than the

0.13ug/L for the low-level water analysis and 100ng/g for the sedime
stated MQL but greater than the stated MDL are reported in brackets. Where concentration values for peaks

quantified by C-18 chromatography are unconfirmed by CN chromatography to within + 25 %, the lower
values are reported values. Matrix spike recoveries are summarized in Tables 2a and 2b.

References:
(1) Nitroaromatics and Nitramines by High Performance Liquid Chromatoaraphy (HPLC), Revision 0,

September 1994, by the US EPA.
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U.S. Department of the Interior
U.S. Geological Survey
Biological Resources Division
Midwest Science Center
4200 New Haven Road
Columbia, Missouri 65201

FY97 .32-08

Final Laboratory Report

DETERMINATION OF METALS IN WATER AND ACID VOLATILE SULFIDE
AND SIMULTANEOUSLY EXTRACTABLE METALS IN SEDIMENTS COLLECTED
FROM LOS ALAMOS, NEW MEXICO

Work Unit: 20091

Prepared By: Reviewed By:
1
e L. 11
. | ‘
Qoy), H. \I\,Miwr\l-«d—v) [ s %/,é%w{/:‘/[
Thomas W. May William G. BrumbaugH
Ray H. Wiedmeyer Research Chemist

Research Chemists
To: D. Chapman

Date: May 5, 19387

SAMPLE HISTORY:

A total of four sediments and 30 water samples collected £from
sites near the Los Alamos National Laboratory in New Mexico were
received by the Inorganic Chemistry section of the Midwest Science
Center (MSC) on 8/27/96. Four of the water samples were pore water
which correlated with the four sediments. The remaining 26 water
samples were surface water samples. The sediments were to be
analyzed for percent moisture, loss on ignition, acid-volatile

1



sulfide (AVS) and simultaneously extractable metals (SEM; cadmium,
copper, nickel, lead, and zinc). In addition, a metals semi-
quantitative scan was requested for the sediments, but selenium
was to be determined by hydride generation atomic absorption. A
semi-quantitative metals scan was also requested for the water
samples, with selenium also determined by atomic absorption
spectroscopy. The objective of the analyses was to evaluate the
potential toxicity by chemical measures. The purpose of this
report is to provide analytical data for the samples which will
provide evidence as to the presence and biocavailability of certain
elemental contaminants.

METHODS:

Sediments:

Sediment samples were processed through the preparative and flow
scheme in one block with an associated BID (block initiation date)
which included the following quality control for the preparation
and determination of AVS and SEM: procedural blank, duplicate
sample, two reference sediments, and two pre-extraction spikes
(one blank and one sample). During AVS determination, quality
control also included an analysis spike (post-extraction) and a
calibration solution. Quality control parameters for SEM
determinations by ICP-MS included a continuing calibration blank,
independent calibration verification standard, laboratory control
sample, duplicate analysis, analysis spike, interference check
solution, and dilution percent difference. Additional aliquants of
sediment forming a second BID set were processed for the semi-
quantitative metals scan, and quality control included procedural
blanks, procedural blank spikes, sample replicates, reference
materials, and sample spikes. Precision was determined by
repeated runs of a laboratory control solution. Another aliquant
of each sediment sample constituted a third BID set which was
processed for the determination of selenium by hydride generation
atomic absorption. Quality control for this set included
procedural blanks and blank spikes, sample replicates and spikes,
analysis spikes, and reference solutions. All quality control
results were tabulated to provide an overview of quality assurance
and to facilitate interpretation.

For AVS/SEM determination, each sediment sample was briefly
homogenized in its collection container with a plastic scoop,
following which a ~5 mL aliquant was taken for AVS determination.

During the AVS determination on each sediment sample, a
simultaneously extractable metals fraction was generated as
described in standard operating procedure (SOP) C5.156. This

method was adapted from the EPA draft method 376.3 (4/91) written
by Allen, Gongmin, Boothman, DiToro, and Mahony, and utilized a
silver/sulfide electrode for determining AVS. Fifty mL of each

extract was vacuum filtered through a 0.4 upm polycarbonate
2




membrane. A portion of each filtered SEM extract (10 mL) was
subjected to a microwave oven nitric acid/hydrogen peroxide
digestion utilizing 50 mL Zymark tubes as described in SOP C5.217.
Final dilution volume for the digestates was 50 mL in a matrix of
1% nitric acid. A preliminary scan of these digestates indicated
that they could be analyzed at full strength with the software
adjusting for the 5X dilution which occurred during digestion.
All SEM digestates were analyzed by inductively-coupled plasma-
mass spectrometry (ICP-MS, SOP C5.212). A second aliquant of wet
sediment was taken for the determination of percent moisture (SOP
Cc5.168) and loss on ignition (LOI, SOP C5.197) at 500°C (percent
of dry weight). A portion of each sample was lyophilized (SOP
C5.36) and then homogenized (SOP C5.208d), following which a dried
aliquant was digested (SOPC 5.94) in a sealed Teflon vessel in a
microwave oven to prepare a digestate suitable for semi-
quantitative scan by ICP-MS (SOP C5.212). A second dried aligquant
was subjected to a magnesium nitrate/nitric acid dry ashing
procedure (SOP C5.26) prior to the determination of selenium by
flow injection hydride generation atomic absorption (SOP C5.171).

Water:

Water samples were also processed through the preparative and flow
scheme in three blocks or groups, each with an associated BID
(block initiation date), which included the following quality
control for the preparation and determination of selenium by
hydride generation and other metals by ICP-MS: procedural blanks,
replicate samples, reference solutions, pre-digestion spikes,
analysis spikes (post-digestion spikes), and calibration checks.
Additional quality control parameters for metal determinations
(semi-quantitative scan) by ICP-MS included a calibration
verification standard and a laboratory control sample. All
quality control results were tabulated to provide an overview of
quality assurance and to facilitate interpretation.

To prepare digestates for the determination of selenium, an
aliquot (20 mL) of each sample was subjected to a nitric acid -
magnesium nitrate dry ashing procedure in a muffle furnace, as

described in SOP C5.25. This procedure includes a hot HC1
reduction of the ashed residue to reduce selenium to the +4
valence state required for instrumental analysis. Final
digestate matrix was 10% HCI. Selenium was determined by flow

injection hydride generation atomic absorption spectroscopy, as
described in SOP C5.171.

For determination of other elements by ICP-MS, a separate aliquot
(10 mL) of each pore water sample was subjected to an evaporative
digestion using HNO, and H,0, in a microwave oven (SOP C5.217).
After evaporating to “1 mL, samples were cooled and diluted to 50
mL with deionized water. Final acid matrix was 2% HNO,.
Digestates were analyzed without further dilution by a PE/SCIEX
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Elan 6000 ICP-MS, which was set up and optimized according to the
manufacturer's specifications and described in SOP C5.212, with
the exception that the semi-quantitative scan method was used in

software method setup (TotalQuant®). The accuracy of this
instrumental approach is reported to be * 30-50% by the

manufacturer. Surface water samples were also analyzed by semi-
quantitative scan as described for the pore water samples.

RESULTS AND DISCUSSION:

Sediment AVS and SEM, Selenium, and Semiguantitative Scan:

Percent moisture, LOI, AVS, and SEM results for sediment samples
are indicated in Table 1. These results ranged as follows:
moisture,29.3 to 41.5%; LOI, 0.6 to 1.8%; ; AVS, 0.0014 to 0.0031
umole/g; .simultaneously extractable metals in ug/g dry weight:
cd, 0.017 to 0.099; Cu, 0.33 to 8.43; Ni, 0.32 to 0.66; Pb, 2.34
to 6.21; and Zn, 2.96 to 14.6.

SEM/AVS ratios and SEM-AVS differences were calculated for
elements which are known to form sulfides less soluble than iron
or manganese and are indicated in Table 2. Sediments having an
SEM/AVS ratio > 1 and positive SEM-AVS differences are considered
potentially toxic to organisms in the aquatic ecosystem. The SEM-
AVS difference is generally more meaningful for samples with low
AVS, as is the case here, because it better reflects the magnitude
of SEM "metal excess." Because these samples contained very low
AVS concentrations (0.0014 - 0.0031 pumole/g), and low SEM
concentrations, SEM/AVS ratios were all > 1, but the SEM-AVS

differences indicated little metal excess (0.064 - 0.242 umole/g).

Results of a semi-quantitative scan of the sediments by ICP-MS are
indicated in Table 3. Generally, element concentrations were seen
to increase from Site 1 to Site 5. Selenium concentrations showed
little differences between the sites.

Water: Semi-Quantitative Scan and Selenium:

Concentrations of elements determined by semi-quantitative scan
are indicated in Table 4 for pore waters and in Table 5 for
surface waters. Concentrations of selenium determined by hydride
generation atomic spectroscopy were less than the detection limit
(< 0.53) for all of these samples. In general, concentrations of
vanadium, chromium, manganese, cobalt, zinc, and cadmium were
higher in the pore water samples than in surface waters. The ASTM
soft water collected 8/15/96 (#13049) had elevated levels of
aluminum, calcium, rubidium, cadmium, barium, and lead when
compared to “TASTM H,0 8/16/96'' (#13056) and may indicate
contamination by these elements.



" QUALITY CONTROL:

Calibration:

Instrument calibration during quantitative analysis of sediment
SEM extracts by ICP-MS was verified by analyzing a continuing
calibration blank and independent <calibration verification
standards, as indicated in Table 6. Periodic runs of a laboratory
control solution served to monitor calibration throughout the
TotalQuant® scan for sediments (Table 7) and for water (Table 9).
A standardized Na,S solution confirmed calibration of the sulfide-
specific electrode during AVS determination (Table 8), and NIST
certified solutions were used to verify instrumental calibration
during the determination of selenium by hydride generation (Table
8).

Control Materials:

Results from the analysis of control materials are indicated in
Tables 10-13. For SEM analyses, reference solutions (NIST 1643d
and TMDW) were analyzed as ICP-MS laboratory control samples, and
recoveries ranged from 88 - 110 percent (Table 10). A NIST 2704
river sediment was extracted with 1 N HCL, which resulted in fair
recoveries for cadmium, copper, lead, and =zinc, but poorer
recoveries for and nickel (Table 10). Similar results were seen
with another sediment reference wmaterial, NIST 1645, except that
copper along with nickel exhibited poorer recoveries in an extract
of this material. Low recoveries for a partial digestion such as
the 1N HCl treatment are not unexpected because NIST certified
ranges for sediment are based on recovery of metals from a "total"
digestion procedure. These recoveries are consistent with
previougs 1N HCl digestions performed by MSC on sediments.
Recoveries of elements from reference sediments acid digested by
microwave and analyzed by a semi-quantitative scan are indicated
in Table 11. Low recoveries exhibited from various elements in
the three materials may reflect the ““acid extractable'' digestion
used, which vyields incomplete solubilization of the sediment.
Lead and iron exhibited high recoveries, but fair to good
recoveries were observed for most of the remaining elements.
Recoveries of sulfide from a 1N HCl extract of NIST 1645 River
Sediment and selenium in two reference waters and two reference
sediments analyzed by hydride atomic absorption were excellent
(Table 12). Recoveries of elements in two reference solutions
subjected to an evaporative digestion with pore water samples and
analyzed by ICP-MS TotalQuant® scan are indicated in Table 13.
Recoveries were fair to good for most elements, with the exception
of cadmium and vanadium in NIST 1643d and iron in QCP-TMS.



Analytical and Method Precision:

Analytical precision for the SEM quantitative analysis was
measured by analyzing a sediment sample twice at the instrument
and determining the relative percent difference (RPD), which
ranged from - 1.1 to 0.43 (#12551 ICPMS DUP), as indicated in
Table 14. Method precision was estimated in two ways: from the
duplicate extraction and microwave evaporative digestion of a
sample, and from the duplicate microwave evaporative digestion

alone. Precision was poorest for a duplicate extraction and
microwave evaporative digestion performed on sample #13387, with
RPD values ranging from 68 - 95%. Precision for just a microwave

digestion alone on samples #13021 and #13387 was also poor, with
RPDs ranging from 36 to 104%. A duplicate microwave digestion on
extract #13385 indicated good precision, with RPDs ranging from -
1.5 to 26%. Four other samples from another sample set that were
duplicated and ran with these Los Alamos samples exhibited RPD
values generally < 30%. Method precision from the duplicate
preparation and analysis of sediment sulfide exhibited RPD values
ranging from 21 to 58% (Table 15). Analytical precision for the
TotalQuant® scan on sediments was determined by repeated runs of
a reference solution, which exhibited percent relative standard
deviation values of < 19% (Table 16). The %RSD for the triplicate
preparation and analysis of sediment samples for selenium by
hydride generation ranged from 5.9 to 13.5% (Table 17). The
duplicate digestion and analysis of a pore water sample by
TotalQuant® indicated RPD values < 33% for most elements, but
poorer results for Fe, Cu, 2n, As, and Ag(Table 18). Analytical
precision for the TotalQuant® scan on surface water samples was
determined by repeated runs of a reference solution, which
exhibited percent relative standard deviation values of < 19%
(Table 19). The %RSD for the triplicate preparation and analysis
of water samples for selenium by hydride generation ranged from
0.0 to 58% (Table 17). However, concentrations for all samples
were < the method limit of detection (0.53), so the precision of
replicates for selenium is not indicative of the overall method.

Analytical precision within an instrumental run for Se by hydride
generation indicated a %RSD of 1.9% for water and 3.0 - 4.3% for
sediments (Table 20).

Spikes:

SEM sample spikes were of three types: analytical (performed on
digested extract during instrumental analysis), MW Digest.
(extract spiked at level of microwave evaporative digestion, and
SEM (sample or reagent blank spiked before extraction with HC1).
The recoveries for these spike types are indicated in Table 21,
and ranged from 76 - 116%, regardless of spike type. The
recoveries of spiked sulfide from a reagent blank and sediment
samples ranged from 89% to 93%, respectively (Table 22). Two post
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extraction sulfide spikes indicated no significant matrix
suppression or enhancement, as recovery ranged from 98% to 102%

(Table 23). Recoveries of elements from spiked sediment samples
and blanks digested and analyzed by a TotalQuant® scan are
indicated in Tables 24 and 25. For samples having spike/background
ratios > 1, recoveries ranged from 80% to 129%, but poorer
recoveries were observed for W and Ag (low) and Tl and Pb (high).
Similarly, digested blank spike recoveries ranged from 79% to 138%
(Table 25), but Tl and Pb again exhibited high recoveries (198%
and 241%). Sediment samples spiked with selenium and digested
exhibited recoveries of 90% to 98% (Table 22). A post-digestion
(analysis) spike on-a sediment digestate analyzed during the semi-
quantitative scan exhibited recoveries ranging from 80% to 133%
(Table 26), but high recoveries for Tl and Pb (206% and 259%).
This continuing pattern of high recoveries for Tl and Pb in
sediment digestates indicated a significant matrix enhancement
problem for these elements. An analysis spike on a pore water
sample analyzed by ICP-MS TotalQuant® scan exhibited recoveries
ranging from 74 to 124% (Table 27). Blank spikes analyzed by the
same technique exhibited recoveries ranging from 65% to 137% for
those elements having spike/background ratios > 10 (Table 28).

Recoveries of selenium from spiked pore water and surface water

ranged from 103% to 110% (Table 22), and analysis spike recoveries
ranged from 110% to 117% (Table 23).

ICP-MS Interference Checks:

Quantitative analysis by ICP-MS requires the analysis of two
interference checks. A five fold dilution of a sediment extract
indicated agreement 11 percent or better for all elements (Table
29). A synthetic interference check solution was analyzed with
percent recoveries of analytes of interest indicated in Table 30.
The high €d recovery is due to the interference of MoO on Cd in
this synthetic solution which contains 2 ppm Mo. This does not
reflect sample matrix behavior, since Mo in pore water was not in
appreciable quantities. Overall, these results indicate that the
ICP-MS is adequately correcting for interferences.

Blank Equivalent Concentrations:

Blank equivalent concentrations (BEC) were computed for sulfide
and selenium in SEM procedural blanks. The results in Table 31
indicate BEC values that are 1less than the method limit of
detection for each analyte and matrix.



Instrument Detection Limits, Method Detection Limits, and Limits of Quantitation:

Instrument detection limits, method detection limits, and limits
of quantitation are indicated in Table 32 for each SEM analyte
determined by ICP-MS quantitative analysis, and in Tables 33 and
34 for sulfide and selenium.

Overall, the quality control results were considered to be
acceptable based on specifications established by  MSC.




oyl 129 99'0 134 6600 92000 (183 ove joBlXg Juswipssg (slleA spuouod) g aNs  LZogl

Gee 99y ov'o 180 2S00 ¥100°0 90 £6¢ joBJXg Juswipasg uokue) ojuefed) ¥ oS 02Z0EL

6°¢l vee €90 1674 S.00 A £l gve Joelxg Juswipsg (uokue) elpues) ¢ a)s 6101

96°¢ 6€¢ (AN €0 2100 1€00°0 8l Sy Joelx7 jusuwipag (1oy sowely s01) | S 8LOEL

uz qad IN no PO SAV 101 aInision XujenN ai pisid4 # OSW
% %

‘souwle|y so7 wouy spjuswpas uj (6;611)
sjuswala jo suopeudUOd pue ‘(Bjjowrl) epyins ajejoA pioe ‘uoiubl uo ssoj ‘ainysiow Juadlad ‘| dqel




0T

"Briowr SAV - Briowrt fuz'ad'IN'PO'POIZ = T,

96€°0 0Leeg0  v.200 /8000  00€L0  ZLOOO- (sllep @puouo)) G 8US  LZOEL
€600 6600 L1200 65000 ¥LIO0 60000 uofue ojuefed) ¥ aNS 020l
[AZAY ¢561°0 16000 68000 91200 S1000- (uoAuep elpues) € aiS  610€1
¥90°0 1ev0°0 ¥8000  €200°0 12000 0£00°0- ()oY sowejy so7) | aUS  810EL

ek uz qd IN no PO [29e7 piRt4 # OSW
SAV-IN3S'q

‘Biowr SAV+ Bjiowr [UZ'qd'IN'nO'POIZ = 3,

€51 0098 s’ SEY 00°'LS FARAY (slleA spuouod) G aUS  120EL

1’19 ¥9°9¢ 809l I16'¥y €L’6 LEE0 uokuep oysefed) ¥ ans  020¢€l
L €.°68 €L's 18" 0801 20€0 (uohueD eipues) ¢ NS 610€}
g8'1c 6SvlL [A2> Vil 69} 8v0°0 (Joy sowey so7) | aUS  8LOEL
el uz ad IN no PO [aqeT peld # OSIN
SAV/N3IS B
‘JuIZ pue

‘peaj ‘19xo1u ‘Jaddod ‘winjwped 10 (q) 2ousIOYIP SAV-INTS Pue (e) SAV/INTS 40 oneyY “Z dlqel



11
W6ram Lup B/61 £00°0 = Hwyj uoposlep poylew ag, 1e 90 90 90 us
"pajoslap Jou = AN, 900 200 200 €00 uj
L0 v'0 €0 0 n S0'0 100 900 an PO
GG 9y Le ve uL 90 L0 €0 an by
6'G2 Sve z0l) V'8 ad v0'0 ¥0°0 200 100 Pd
A 200 800°0 anN IL anN an an an ny
200 200 ¥0°0 €0°0 ny €0 G0 90 L0 o
an GN an anN d Al 90 L0 80 aN
an an anN an Ji 09 Le 61 €¢ 1z
an an an an SO V'L Y 6°€ (4 A
GN an an an oy 06 9'G L€ (4 1S
L €0 €0 70 M S9 6¢ 144 be qy
¥0°0 €00 ¥0°0 €0°0 el 900 ¥00 200 ¥0'0 °S
S0 0 Al zo H 8¢ 6¢ gl 0} sy
z0 L0 600 L0 n 600 ¥0°0 €00 ¥0°0 39
Al L0 L0 L0 aA ve L vl © 0l e9
A1) 600 80°0 80°0 wyi Sov 06l L '0€ 90l uz
o't L0 90 90 i3 B A" €t e 80 no
¥'0 To A1) Al OH €€ AT A £l 60 IN
Le Gl €l €l Ag ST 144 ol v0 0D
G0 €0 AL A ql 'TE69 ‘0095 '851€ ‘L8l CE |
9¢ 0¢ 9l Gl PO "90¥ ‘8ve 08 1'9G un
v A 800 €0°0 n3 anN an 09l an 10
6€ Ll €l €l ws 9L 141" aN «aN A
G'LL L8 69 8'S PN AL LSl ‘S L'v6 1L
A 9¢ ze 0¢ id (> € Ll 90 9S
oty L€T SOl 4] Co) 'TLE ‘SO¥ ‘9ee v6l ed
612 4! V'8 TL el ‘vG0l 609 ‘005 PXA4 |
‘9061  6°CL 0€Z 8'€l eg %14 "T9€ee ‘6861 ‘69€EL v
90 v0 4] €0 sO 9L €82 LIT ‘691 b
€00 100 9000 aN al E]8% 602 ‘151 Sl eN
aN an an an qas 8'6 8¢ z9 L9 n
L20EL 0Z0€l 6L0EL 8L0€L  uSwWo3 L20€L 020g} 6L0€1 8Logl  wawal3
sllep 'uey oeled  elpues RY VY olleA 'ued ojuefed elpues  JBY V1
gals ¥ als € anus | dus gaus v aus € aus | aug
-Adossosyoads suwioje uonesauab apupAy Aq paujunidlap (eg) wniusps Jyblam
Kip B/611 ade syun “SIN-dOI Aq Sjuswipas sowely SO Ul SJUaWa|d Jo uess aapepuenb-lwag "¢ ajqel




A
‘(sishjeue aanemuenb-was) uoneuuiz)ep juenpieloy woly Buyinsal ,00°0, JO anjeA 'pajoslap Jou = an,
SL'6 141" 601 vol 0L0°0 us
anN anN anN an 1000 ul
0L0 0L'0 GE'0 an 1000 n 0g'e 06't SL'9 sz'L 0100 PO
GN an anN an 100°0 uL 0L'0 60 06°0 0z'0 1000 By
0Tt (1ol or'L S0’} 1000 ad aN anN an an 0L0°0 Pd
010 0L0 S0'0 0L'0 1000 1L aN anN aN an 100°0 ny
ov'0 oL’} Ge'0 S0°0 1000 ny 080 oL'L 1414 YA 1000 oW
anN an an anN 1000 id anN an S0°0 S0°0 1000 aN
anN an anN GN 1000 J SL°0 GL0 SZ'0 020 1000 1Z
an an an anN 1000 SO GE'0 1A SL'0 020 1000 A
an an an aN 1000 Y ‘001 669 8LL 9G¥ 0100 s
140] 0L0 69'¢ 00 1000 M 502 05’} S¥'s 0L'S 0100 qy
anN anN an an 1000 el €50> €50> €50>  €50> 0€S°0 as
an an GN anN 1000 H anN 0€'0 or'e Ge'0 0L0°0 sy
S0'0 anN an an 1000 ni 050 SL°0 0,0 0S°0 0L0°0 29
0z0 S0°0 an S0°0 1000 aA 00k OVl S0'L $8°0 0100 eo
aN S0°0 anN an 1000 wi : 7’19 9L 90§ ‘8LL 0100 uz
G0'0 S0°0 GN aN 100°0 3 S6'C or'e oLL SL'e 0L00 no
aN anN aN anN 1000 OH S0°¢ 0LLL Ge'e GG'1 0100 IN
oo S0°0 G600 S00 1000 Aa Ge0 680 050 or'o 0100 0D
anN S00 an anN 1000 al an ‘LEL AL an 0L00 CE|
S0'0 S0°0 500 S0°0 1000 PO ‘Lie 'S2L 'TSE ‘8Ll 0L00 U
0S0 anN anN an 1000 n3j 6L ey vil 80l 0100 1
0L0 S0'0 anN S0°0 1000 ws ‘ove 'TLE 'TEE TVE 0100 A
0z0 020 S1°0 GL'0 1000 PN 1A 09°€ L 0L'L 0L00 1L
S00 0L0 S0°0 S0°0 1000 id S¥'S 09'S 54 ! GL'6 0100 o8
GE'0 Ge0 ov'o 0€0 1000 aD ‘€ECLE LIS "IS65L  ¥TZ9  00L'0 eD
020 0Z'0 SL'0 S0 100°0 el "060C ‘S9ke '0828 ‘862  00L°0 p
786 LSS ‘8Ll 6'9L 1000 eg LeL L'LS 8'99 G'€S 0100 v
an an S0°0 S0°0 1000 sO "860€ eLe "€96€ k2o 0100 6w
500 G00 S00 S0°0 0L00 8l '/882L  "LT68 'T66SS  EVLS 0100 eN
SZ'0 GZ0 0€°0 G20 100°0 as oL'e So'L 78l or'y 0100 n
¥90€1 €90¢L  290¢El L90€EL M juswelg ¥90€l €90€} T90¢l 190€L TV I TEITETE
96/02/8  96/0Z/8 96/0Z/8 96/02/8 1°@ 153 96/02/8  96/02/8  96/02/8 96/02/8 1°Q 1S3
G aus 1221 € as | 84S G aus v aus € as | aNS
‘Adoasouyoads oiwoje uonesauab sapupAy Aq pauiuLialap
(eg) winuajes "S-dDI Ag 193ep) 9104 sowe]y so ul (qdd) sjuawaje jo uess aAanepuenb-lwag -y ajqer




. “Adoosoujoads uoydiosge olwoje uonesauab apupAy uoyoaful Mol AqQ paulwI}ap SUOHEHUSIUOD 35,
‘(sishjeue aaelyuenb-iwas) uoneuiwialep juenpdielo | woyy Buninsal ,00°0. JO 8NjeA 'pajdalap jou = N,
620 v.0 620 9z0 L0 G0 145" eTo 1Z4Y 10 8L0 0100 us
anN aN an anN anN anN anN anN an anN aN 1000 uj
s0¢c Z6'S ¥8'e Go'lL 18°¢ LE°€ 191 S0 6€0 €20 ov'o 0100 PO
an an an 800 an anN anN oLo0 Lo an 0L0 1000 bv
anN an anN anN anN an anN an aN 100 aN 0100 Pd
dN anN dN aN anN aN aN anN aN aN anN 1000 ny
9¢0 LL0 1444 999 150 S¥'0 ¥6°0 9¢0 L'€9 €v'0 6€0 1000 oW
€00 100 200 00 €00 200 200 c00 00 ¥0'0 €00 1000 anN
GL'o €L0 620 G0 ¥L0 AN L0 9z'0 L0 G0 Lo 1000 4
ZLo €0 I€0 cLo 910 L0 ivo (AN L0 610 #1°0 1000 A
€99 114} 8'6L 6'v8 069 [A 4] k14’ L'GL 088 869 LSS 0100 i
9L’ 08t L0t 81’8 19°G 269 96¢C 6€¢C vLL 186 299 0100 qd
€5°0> €5°0> €5°0> €5°0> €60 > €50> €50> €5°0> €60 > €5°0> €60 > €60 q°S
L€0 090 00t 96°G €90 950 960 €20 €0'S €90 680 0100 sy
anN aN anN 810 an LoC 100 anN rAA anN 100 0100 99
200 100 Goo 00 200 100 100 800 G00 900 G00 0100 e9
WA 688 6'Ch 8've 0°0¢ £0¢e 1441 €9¢e 6'€c 60l 68°L 0i00 uz
L6V 67¢i 9ve 69'G ev'e ove (494 Gge'9 IS €80 9e'0 0100 no
L0¢ ¥6'v 262 Le2 €5l 9z’ €ee IG'€ 96°L 98l v6°L 0i00 IN
00 €C0 145" JANY Lo 900 L0 910 142" 00 200 0100 0D
90L 9Cy 6°¢€8 L0¢ 9L Gt 0’88 8'0L [¥4% «aN 108 0L0°0 84
gl'e g6l 29t LS L'\e [ArA [ArA4 L VLG 141 isC 0L00 un
12°0° 6c't el (2N 4 ¥S0 00’ 980 960 YA 4 FAN el 0100 10
1] A4 €0’l €61 €98 6L} €2°¢ Sl gs’L 0g'8 0L’L 9¢c 0L00 A
€59 69 GL'9 g9l 8L'S G0'9 829 019 98l €6°'G 289 0100 R
'8 98'8 €6'G vl G29 o¥'L L€'6 L9 961 60°L 145 0i00 oS
‘€eTL 'G96Y L ‘G660l 61611 ‘'9e08 ‘86V.L €2ssi ‘$€901 'G898l 1208 ‘06LL 0010 €D
'288¢ 4413 ‘8L9¢ "LL06 'G86¢C "9eve ‘6.€C '8v6¢ "'9€E6 WATA4 LL€C 0010 A
8oy vov 8.6 eve 6'cy y'6e 6°GE £68 G'6C Sv9 L'yS 0L00 v
'696¢C 198¢ "8GYE €8Sy "S0€ '268¢C 1:15% 45> 0L ¥962 '990¢ 0100 B
"LGS9 oleLL ‘6¥GEL ‘Wees ‘609 ‘€89 LoLLL ‘08901 'G/28S 6965 'G/e9 0100 eN
9c'9 68°€ ge'e L'¢C €8¢ 85 sy [AA v'se 0s'e L9 0100 n
0socl Ly0gL 9vocl Ghocl yvocl evoel ovoel 6c0¢cl 8E0e| LE0EL 9e0cl jwn juswiv|3
96/9L/8  96/VL/8  96/WLIS  96/WLI8  9B/WLI8  96/vL/I8  96/EL/8  96/EH8  96/EL/8  96/EL/I8  9B/EL/8 1A 183
| {US G 3lS ¥ 8us € alis ¢ als I aus G als A2 € als A 1 I A4S
‘ueas aAnejuenb-jwas Aq paulwislap sajdwes Jajem sowe|y SO Ul SJUBWIIII JO (qdd) suopenuasuo) ‘g ajqel



A G O b 9Uu 50 eE BN Gh U0 on OGN U aE D ON 4 em eam
vl
(sisAjeue annepuenb-iwas) uogeulwsslep JueNDIelo L woyy Bunnsal ,00°0. JO SN[EA pajIalep Jou = ON,
€00 cLo oL0 1€°0 100 00 yi°0 100 820 00 S0°0 L00°0 n
aN aN anN anN aN aN S00 900 410 910 610 L1000 Ui
[4%" XA 8G°C ¢6°0 860 620 9c'0 £G°0 690 e TA) 620 1000 aqd
aN aN aN aN 100 aN 0N aN anN ¢00 anN L00°0 L
anN anN anN an aN aN aN L00 anN anN aN 1000 ny
19°1 €90 960 0.0 8¢g’1 £8°L 680 6¢€’l 290 AN oLt 1000 id
(A0 144V 0S0 ero LL0 154 2 2 190 S0 6€0 rA Y] 8v°0 1000 4
anN aN aN anN aN anN anN aN aN aN aN 100°0 SO
aN aN 100 100 aN 0N anN aN 100 aN aN 1000 8y
900 800 80°0 vl v0'0 0L0 800 €00 L $0°0 GL'0 1000 M
aN aN aN anN aN anN dN anN aN anN aN 1000 el
aN 100 00 aN 100 100 aN 100 aN anN aN 1000 H
aN 200 100 anN adN aN €00 100 aN anN aN 1000 L
aN Lo €00 anN aN anN 144 €00 aN aN an L1000 qA
anN 100 100 aN aN anN 100 100 aN aN aN 1000 wy
aN S00 ¢00 ¢00 100 100 900 ¢00 100 L00 00 1000 i3
aN 100 anN aN anN . ON 100 aN aN aN aN 1000 OH
100 €00 €00 100 ¢00 100 €00 v0'0 ¢00 100 100 1000 Aa
anN aN aN aN aN aN aN aN aN aN aN 1000 qL
00 200 €00 <00 ¢00 100 200 ¥0'0 200 c00 200 1000 PO
aN 9¢'0 anN anN aN aN 820 anN aN aN aN 1000 n3
100 100 00 100 100 anN 00 G00 200 200 100 1000 wg
800 100 XA 010 0L0 100 600 820 Lo €Lo 800 L1000 PN
€00 <00 200 ¥00 €00 c00 €00 800 G00 y0°0 ¢00 1000 id
8L0 €10 ve0 €20 8C0 43¢ €L0 ev0 cro €0 aN 1000 3D
Lo Lo 1 LAY €Lo 0L0 800 L0 LE0 .10 S0 aN 100°0 e
cic R ZA%°] L8y L'1e '9c 6'Lc ‘0689 Ley 1'6¢ G'9c £'69 100°0 eqd
800 100 ¢00 600 200 200 100 ¢00 600 ¢00 anN 1000 s$J
€00 aN 100 aN an anN aN 0N aN aN N 0100 3l
aN 800 c00 1490 aN 100 €00 €00 610 N ¢00 L1000 qs
060¢€lL A 401 aroct Soct 403 £voct ovroclL 6£0¢El 8€0¢el LEQEL 9e0gl 1Ny juswis|j
96/9L/8  96/vLiI8  96/¥LI8  96/¥L/I8  96/vLI8  96/kL/8  96/EL/8  96/EL/8  96/EL/8  96/€L/8  96/€L/8 18 1s3d
L {uS S ajig AR € alg Cals | SIS S 3S ¥ 3lg € 9IS [A= L 3lS
o:--nAuQ—.—:_ﬁ—-—OOV.-.-u
--=ese:ypos aAljelRuenb-jwas Aq pauiws)ap sajdwes Jojem souwie|y SO Ul sjuswajd jo (qdd) suonesyuasuosn ‘g ajqel




T ‘(sisAjeue aaeuenb-jwas) uoneulwsRiap juenpielo} woly Buninsal 00 0. O anjeA (pajoalap jou = AN,
6€0 910 Sv'0 910 620 9’0 6v°0 GLo €Lo 9¢’0 .00 0100 us
anN anN an aN anN 000 anN aN anN aN aN 1000 uj
69°¢C [ANY] S1°0 91l €LY o' 00’} 690 L6°) 1150 4 8€0 0100 PO
adnN 610 S0°0 G600 €50 881 aN aN 1o anN an 1000 By
anN anN o\ anN aN 200 an anN an anN aN 0i00 Pd
aN anN anN aN anN 000 aN anN anN anN anN 1000 nyd
dN G600 GN .80 8€0 00°LS 6€°0 66°0 €0 0Ly Svo 1000 O
anN dN aN 100 c00 €00 ¢00 100 c00 00 €00 1000 aN
Lt00 €00 anN 100 120 €Lo €10 800 veo 810 €10 1000 1z
aN anN anN <ro 620 10 ¢lo o ¢e0 610 L0 1000 A
090 Sv0 SO0 98¢ 0ce 699 10’2 88'¢C 60'¢C ve'L €L'S 0100 ad
Sl g'¢e 1ZA0) et §'6. 9’68 8'9G cel 8'8. 208 6'69 0L0°0 18
€60> €60 > €60 > €50> €90 > €6°0> €50 > €60 > €50 > £9°0> €50> €50 95
00 Lo S0°0 L£0 ¢90 €SV ¢90 €L0 ¥6°0 141 ) 124V 0100 sy
anN aN anN an anN 910 anN an aN 610 anN 0100 99
anN anN aN 100 00 900 100 L00 €00 v0°0 #0°0 0100 =9)
£'8¢ 9c¢ yA A 689 8'Ge g'Lc 9'GC 9g'L g8l 9'9% 082 0100 uz
Vil oc’t AN 8L’1 ¢6'€ 09 ¢0'S o8l 1A A S0l /80 0100 no
3 4 oL 610 98’1 ¥o'L 90'¢ [AA" 14 X4 €Lt G6°c 060 0100 IN
¥0°0 c00 100 LL0 [A %] €C0 G600 AN AN 610 800 0L00 0D
688 9¢c 6L chL ¢eL v9¢ 18°L '8¢¢ ‘001 '€0€ 06 0L00 94
611 €50 AN gyl 1'Cl | ZA V] 8c'c L'€C 67Vl ¢'es Sve 0100 UN
¢80 I1co ¢io 290 00l iv'e Wi ¥o'L 160 196 8€0 0100 10
v0'0 ¥0°0 100 960 Sl 8L, IS¢ 14 0Lt 10’8 9L’ 0L00 N
[AR] [4A ] S0°0 699 069 LG9l 069 699 L'S 0’8t 0C'9 0100 L
aN 610 anN [AA: 6.6 8e' Ll 698 86°.L €S [%:1% 059 0100 98
‘881 18e€l €04 L9891 ‘GLE0L ‘94111 6LcL L6661 20601 ‘eeell LG18 00L0 D
1G99 veELL 6L "‘00S¢C '0¢se 1856 '899¢ 0lve c6ve CLL6 ‘€ced 0040 A
88°L oLy 8C'L v'8c £'89 8'6c 268 1's¢ 1’9 oty 6'LS 0100 v
‘091 ‘6699 bl ‘6E9Y ‘8EEE R 45744 RA] 2> ‘68SY '€¢6E ‘ovey '006C 0i0'0 BN
‘el peGLL ¥°29 ¥5G81 ‘99201 ‘8o¥LS ‘0869 ‘8LE8L ‘86601 SL109 RA4%] 0L00 EN
¥0°0 91’0 200 sy €0¢ 99°'le 8c'9 €Sy oee g£'¢c ¥8'c 0100 n
8¥0¢El croel WOoEL 090€lL 650¢] gc0¢c! L90€L ¥S0€El £60¢L [At{0} 9" 160€1 jwnn juswsig
96/5L/8  96/€L/8  96/EL/8 96/0C/8  96/0C/8  96/02/8  96/02/8 96/9L/8  96/9L/8  96/9L/8  96/9L/8  18Q 153
W18 0d OZHIWLS M190d S alg v als =) 1Y I SUS G als ¥ Slig € 8lis (A
-..-.-.-Auc—.-:_ﬁ_&OOv.-.-.
ueoss aanejuenb-1was Aq paulwiaslap sajdwes Jo)em Sowejy SO Ul SJUBWI)D JO (qdd) suonenuasuod ‘g sjqe}




91T .
juenpiejo | woy Buninsal ,00°0. JO dNjeA 'pajoalap Jou = AN,
anN €00 an 142" 800 €£°0 €00 €Lo 600 9z0 200 1000 n
an 90 200 an anN 000 anN an anN anN anN 1000 up
86'¢ L0 010 6¥°0 6.0 19’} 650 ¥8°0 6L} 697 o¥'0 1000 ad
anN an aN 100 anN 00 anN anN anN 000 ¢00 1000 L
anN - an anN anN anN 000 aN aN anN anN an 1000 ny
an an an 860 0c’t €0’ yee 1 XA 080 €60 €80 1000 id
aN anN aN 650 880 090 oc’L €L°0 1S0 ¢vo ev'o 1000 ]l
anN anN anN anN an 000 anN GN anN 000 anN 1000 SO
aN anN anN anN aN 100 anN 100 an 100 anN 1000 3y
anN anN anN 600 . €00 €e’l 100 040 v0°0 6€°L S00 1000 M
anN anN anN anN an 000 anN GN aN an anN 1000 el
anN aN an 100 an 000 aN anN anN anN 0N 1000 iH
aN aN an €00 100 000 aN £0°0 100 anN anN 1000 nq
anN an anN 910 00 000 aN €i'o €00 000 100 1000 aA
aN anN anN 100 aN 000 anN 200 anN anN anN 1000 wl
an an anN 900 200 100 100 00 200 200 100 1000 o=
an anN anN 100 anN 000 anN 100 anN anN anN 1000 OH
anN anN aN 00 €00 100 L00 00 ¥0'0 20’0 100 1000 Aa
aN an an aN anN 000 an anN anN anN anN 1000 ql
anN anN an 100 €00 €00 100 100 ¥0'0 €00 200 1000 PO
anN anN anN yzo an 000 anN 82°0 anN aN anN L1000 n3
an an anN 100 €00 €00 100 20’0 v0'0 200 100 1000 ws
anN anN an 80°0 0z0 Lo 800 00 120 JANY oL'o 1000 PN
anN anN aN 200 900 ¥0'0 200 200 00 S0°0 v0'0 L0000 id
anN anN aN 80°0 | {AY 820 vi'o 60°0 Leo ¢vo 0€0 1000 2D
anN 100 anN L0 0co 910 00 60°0 €20 ¥co ct’o 1000 el
96, 9'8¢ 6€'€ ‘8CLL L'9S 8'9¢ vee v9.¢ (AL 1'0g [A*T4 1000 ed
anN 100 anN 100 100 ¥00 00 100 100 800 200 1000 $O
an anN anN anN 100 000 anN anN anN anN anN 0100 |l
S00 S0°0 100 €00 600 8’0 aN <00 ¥0'0 Gi'o 0N 1000 as
80tlL aroel Lyoel 090€1 6S0€L 8G0¢EL 1S0€El ¥S0EL £50¢€l [As{0} 4% 1G0EL i juswia|3
96/5L/18  96/EL/8  96/CL/I8 96/0Z/8  96/02/8  96/02/8  96/0Z/8 96/9L/8  96/9L/8  96/9L/8  96/9L/8  18Q 1S3
Mig0d OCHWIS M1g0od  Gaus v 2US €3S | 9US G als S € als Zaus
...........Avmq-:_ﬁ:nvuvv......:
uess aapejpuenb-jwas Aq pauluwdjep sajdwes Jajem sowe|y SO Ul syuswas)e jo (qdd) suonesgusasuo) G ajqel




1 ‘Adoososoads uondiosqe ojwoje uoljesauab apupAy uonoaful Moy Aq paujuialap SUOHEAUSJUOD 3G,
‘(sisAjeue angepuenb-iwas) uojeuILLIBIRP JuENDIRI0 ] Wol Buyinsas ,00°0. JO anjeA :pajoalap jou = GN,
LL0 L0 6€0 oL'e 0L00 usg
aN anN an aN 1000 uj
600 clL0 620 €0'S 0100 PO
QN an an an 1000 by
anN anN anN anN 0100 Pd
aN aN anN an 1000 ny
anN 100 l00 100 1000 OoN
aN anN an aN 1000 aN
100 aN 100 ¥0°0 1000 iz
aN aN anN 100 1000 A
600 GLo L0°0 Szl 0100 qy
¥€'0 oy 8€0 gLy 0100 i
€5°0> €50> €5°0> €5°0> €50 S
€00 anN ¥0°0 G20 0L00 Y
anN an anN anN 0100 29
aN an anN aN 0100 e
¥6°L 98'G ¥'olL €19 0100 uz
890 980 L2} L0} 0i00 no
6€°0 4% 4 120 9Ly 0100 IN
100 200 100 800 oL00 0D
6¥'GlL A €0'¢ G'6l 0100 a4
99’} c90 Geo 00'e 0L00 un
ev’l 120 850 990 0100 o)
600 €00 c00 GL'0 000 A
100 800 100 veo 0L00 i
aN aN anN 0z'0 0100 oS
68 Go9L  6¢S gLicL 00L0 ed
¥8 €26 698 Z¢6LL 00L0 A
GLT 0e'e 99'L gclL 0100 v
0c cesy 661 ocgy  0L00 B
ovl gestL 2L 196LL 0100 eN
aN 900 «adN 0co 0100 n
G90€l 960¢€1L GSo€L 6v0c! pwir juswsig
96/lL2/8  96/9L/8  96/9L/8  96/SL/8 190 I3
%ig uoneniid OZH WLSY X1d0d OcCH LSV
.......-A“QH—F—_HF—OUV::::
ueas aaneuenb-iwas Aq paulwsalop sajdwes 12Jem sowe|y SoT ul SJusW| Jo (qdd) suonenuasuoy °g djqel



8T
juenplejo ] woy Bunnsal ,00°0. JO BNeA pajodyap jou = ON,
aN 100 anN ¥0'0 1000 n
anN anN anN an 1000 ulL
vL'0 150 620 ece 1000 ad
an anN an aN 1000 IL
anN an an an 1000 ny
anN anN anN an 1000 id
anN aN anN aN 1000 4
anN anN an anN 1000 SO
an anN anN an 1000 8y
an an anN aN 1000 M
anN anN anN anN 1000 el
aN anN aN anN 1000 H
an an an an 1000 nq
anN an anN anN 1000 aA
anN anN anN anN 1000 wp
an anN anN anN 1000 - 43
an anN anN anN 1000 OH
aN anN anN aN 1000 fa
anN anN anN anN 1000 aL
anN anN aN aN 1000 PO
an anN aN 100 1000 n3
aN anN anN anN 1000 ws
anN aN anN 100 1000 PN
an an an aN 1000 id
an aN anN 100 1000 30
an an anN 100 1000 el
Vi 1A 10'8 8€¢E 100°0 ed
anN aN an 100 1000 $O
anN anN 100 an 0i00 el
Y00 eGN 100 00 1000 as
S90¢€L 960t gsoelL 6v0tlL i juswaig
96/1¢/8 96/91/8 96/9L/8 96/GL/8  1°d 153
dig uoneniid4 OZH WISV X168 0d OZH NLSVY
-.-....A—uﬂq-:_ﬁ:oﬂwv........
ueas aagejjuenb-jwas Aq pauiuajop sojdwes Jajem sowejy SO Ul sjuswale jo (qdd) suonesnuasuo) ‘g ajqel




l Table 6.

- Concentrations of elements in a continuing calibration blank (CCB) and

independent calibration verification standard (ICVS) ran every 10 samples.
Results expressed as ug/L.

% Rec % Rec
l BID® Element cce’ ICVS (ICVS)® BID® Element . CCB® ICVS (ICVS)*
& Run # & Run#
. 10/9/96 Ni -0.0073 9.20 102. 10/9/96 Ni -0.0233 9.41 105.
Run Cu. 0.0016 456 101. Run Cu 0.0277 44.8 100.
#1 Zn -0.0011 440 98. #7 Zn -0.0829 42.3 94,
l Cd 0.0006 2.88 96. Cd 0.0027 2.84 95.
Pb 0.0008 40.9 91. Pb 0.0368 40.1 89.
' 10/9/96 Ni -0.0326 9.42 105. 10/9/96 Ni -0.0042 9.34 104.
Run Cu 0.0012 46.2 103. Run Cu 0.0325 45.5 101.
#2 Zn -0.0119 45.0 100. #8 Zn -0.0565 42.0 93.
l Cd -0.0004 2.83 94. Cd 0.0027 2.97 99.
Pb 0.0012 40.5 90. Pb 0.0366 40.2 89.
' 10/9/96 Ni -0.0268 9.50 106. 10/9/96 Ni 0.0453 9.52 106.
Run Cu 0.0125 455 101. Run Cu 0.0440 46.3 103.
, #3 Zn 0.1936 44.0 98. #9 Zn 0.0132 421 94,
. Cd 0.0021 2.80 93. Cd 0.0053 2.95 98.
Pb 0.0429 411 1. Pb 0.0397 39.8 89.
10/9/96 Ni -0.0325 9.31 103. 10/9/96 Ni 0.0626 9.73 108.
' Run Cu 0.0111 46.5 103. Run Cu 0.0495 47.6 106.
#4 Zn 0.2040 45.2 101. #10 Zn -0.0056 42.9 95.
. Cd 0.0019 2.84 95. Cd 0.0042 2.95 98.
. Pb 0.0386 41.1 1. Pb 0.0399 40.0 89.
1 10/9/96 Ni -0.0220 9.45 105. 10/9/96 Ni 0.0723 9.70 108.
l Run Cu 0.0111 45.9 102. Run Cu 0.0446 46.9 104,
#5 Zn 0.2311 43.2 96. #11 Zn 0.0514 42.8 95.
Cd 0.0015 2.79 93. Cd 0.0062 3.03 101.
' Pb 0.0395 40.0 89. Pb 0.0362 40.1 89.
10/9/96 Ni -0.0197 9.32 104. 10/9/96 Ni 0.0805 9.80 109.
. Run Cu 0.0282 449 100. Run Cu 0.0532 47.8 106.
#6 Zn -0.1395 42.5 94. #12 Zn 0.0387 43.3 96.
Cd 0.0005 2.86 95. Cd 0.0048 3.07 102.
l Pb 0.0346 40.0 89. Pb 0.0364 39.7 88.
I apID & Run#= Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample
as a member of the group or "block”; run# refers to # of times CCB or ICVS analyzed in analytical run.
"acceptance criteria for CCB is +/- 3 X IDL for each element.
' “acceptance criteria for ICVS = +/- 10% (90% - 110%).
ICVS = 45ppb for all elements except Ni and Cd, which were 9 ppb and 3ppb respectively.
' 19



Table 7. Recovery of elements from a calibration standard®.

Measured Theoretical
Element Conc(ppb) Conc( ppb) Recovery

Li
Be
Na
Mg
Al
Ca
Sc

\%
Cr
Mn
Co
Ni
Cu
Zn
As
Se
Sr
Mo
Ag
Cd
Sb
Ba
La
Eu
Ho
Yb
Ti
Pb
Th

U

86.
103.
128.

86.

92.
149.

94,
101.
108.

87.

94,

95.

92.
123.

96.
118.

92.

85.

64.
102.
118.
105.

92,
130.
132.
143.
210.
169.
218.
210.

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

86.
103.
128.
86.
92.
149.
o4.
101.
109.
87.
04.
95.
92,
123.
96.
118.
92.
85.
64.
102.
118.
105.
92.
130.
132.
143,
210.
169.
218.
210.

®High Purity Standards ICP-MS Calibration Standard; Cat.# ICP-MSCS.
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Table 9. Recovery of elements from a calibration standard®.

Actual Measured %
Element Conc Conc  Recovery

Al 80. 63.7 80.
\ 80. 71.0 89.
Cr 80. 68.1 85.
Mn 80. 69.4 87.
Co 80. 72.5 91.
Ni 80. 72.3 90.
Cu 80. 82.0 103.
Zn 80. 95.9 120.
As 80. 88.3 110.
Ag 80. 83.6 104.
Cd 80. 87.3 109.
Sb 80. 84.3 105.
Ba 80. 72.6 91.
Tl 80. 68.3 8s5.
Pb 80. 73.9 92.

®High Purity Standard ICP-MS Calibration Standard; Cat# ICP-MSCS.
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Table 26. Recovery of elements from a spiked sample®.

Total Actual  Theoretical
Element Bkgd Conc Conc  Conc( ppb) % Recovery

Al 541. 6306. 5765.1 5000. 115.
\" 5.0 111. 106.5 100. 106.
Cr 0.32 114. 113.2 100. 113.
Mn 56.9 166. 109.3 100. 109.
Fe 605. 4617. 4012.2 5000. 80.
Co 0.51 110. 109.1 100. 109.
Ni 0.45 94, 93.9 100. 94,
Cu 0.44 105. 104.8 100. 108.
Zn 0.00 117. 116.7 100. 117.
As 0.63 115, 114.0 100, 114.
Ag 0.00 93. 93.3 100. 93.
Cd 0.00 109, 108.5 100. 109.
Sb 0.09 133. 132.6 100. 133.
Ba 16.2 140. 123.5 100. 124.
Tl 0.04 206. 205.7 100. 206.
Pb 1.7 261. 258.8 100. 259.

®High Purity Standards ICP-MS Calibration Standard; Cat.# ICP-MSCS;

High Purity Standards, Chartleston, SC. Sample 12548 used for spiking.

Spike was instrumental or analysis spike.
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Table 27. Recovery of elements from a spiked pore
water sample®.

Total Actual Theoretical
Element Bkgd Conc Conc  Conc( ppb) % Recovery
Al 10.0 69.08 59.1 80 74.
\ 81.8 168.69 86.9 80 109.
Cr 2.8 69.41 66.6 80 83.
Mn 344 121.6 87.2 80 109.
Co 0.1 69.06 68.9 80 86.
Ni 0.5 72.54 72.0 80 90.
Cu 0.7 75.38 747 80 93.
Zn 2.8 101.77 99.0 80 124.
As 2.8 93.23 90.5 80 113.
Ag 0.0 81.48 81.5 80 102.
Cd 0.2 90.97 90.7 80 113.
Sb 0.1 85.78 85.7 80 107.
Ba 14.5 103.86 89.3 80 112.
Ti 0.0 74.08 741 80 93.
Pb 0.1 77.42 77.3 80 97.

®High Purity Standards ICP-MS Calibration Standard; Cat.# ICP-MSCS;

High Purity Standards, Chartleston, SC. Sample 13391 used for spiking.
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Table 29. Interference check using dilution percent difference.

Matrix Undiluted Diluted
BID* Run Date Type Element Sample Sample® % Diff®

10/9/96  1/22/97  Sed. Ext.’ Cd 2.62 2.61 0.2
10/9/96  1/22/97  Sed. Ext. Cu 29. 30. 5.1
10/9/96  1/22/97  Sed. Ext. Ni 31. 33. 6.6
10/9/96  1/22/97  Sed. Ext. Pb 115. 111, 3.9
10/9/96  1/22/97  Sed. Ext. Zn 245. 272. 11.

®BID = Block Initiation Date: a date assigned to each member of a group
of samples that will identify the sample as a member of the
group or "block."

Pdilution factor = 5 (1+4).

“dilution % difference acceptance criteria = +/- 10%; concentrations exceeding +/- 10%.
indicative of suspect interferent.

dsediment extract used for dilution check was from sample 13387.
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Conc (ppb)Conc (ppb) Dilution

BID Run Date Element measured actual Factor % Rec.”
10/9/96  1/22/97 Ni 200. 186.6 5 93.
Cu 100. 94.2 5 94.
Zn 100. 127.0 5 127.
Cd 50. 71.6 5 143.
Pb 100. 94.9 5 95.

#High Purity ICP-MS Solution AB in 2% nitric acid, Charleston, SC.; CAT # ICP-MS-ICS.

"suggested acceptance tolerance 80% - 120%.

Table 30. Recovery of elements from an interference check solution?
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DETERMINATION OF ACID VOLATILE SULFIDE, SIMULTANEOUSLY
EXTRACTABLE METALS, AND SEMI-QUANTITATIVE METALS IN SEDIMENTS
COLLECTED FROM CANYONS AT THE LOS ALAMOS NATIONAL LABORATORY
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Thomas W. May William G. Brumbaugh
Ray H. Wiedmeyer Research Chemist
Research Chemists

To: Duane Chapman, ECRC
Date: May 8, 1998

SAMPLE HISTORY:

A total of four sediment samples collected from canyon sites
around the Los Alamos National Laboratory were received by the
Inorganic Chemistry section of the Environmental and Contaminants
Research Center (ECRC) on 8/22/97. The samples were collected
8/11/97 - 8/14/97 in I-Chem glass jars and stored by refrigeration
for one week before transmission to the Inorganic Section. The
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sediments were to be analyzed for percent moisture, 1loss on
ignition, acid-volatile sulfide (AVS) and simultaneously
extractable metals (SEM; cadmium, copper, nickel, lead, and zinc).
In addition, a metals semi-quantitative scan was requested for the
sediments. The objective of the analyses was to evaluate the
potential toxicity by chemical measures. The purpose of this
report is to provide analytical data for the samples which will
provide evidence as to the presence and bioavailability of certain
elemental contaminants.

METHODS:

Sediments:

Sediment samples were processed through the preparative and
analytical flow scheme in one block with an associated BID (block
initiation date) which included the following quality control for

the preparation and determination of AVS and SEM: procedural
blank, duplicate sample, one reference sediment, and one pre-
extraction spike (blank). During AVS determination, quality

control also included an analysis spike (post-extraction) and a
calibration check solution. Quality control parameters for SEM
determinations by ICP-MS included a continuing calibration blank,
independent calibration verification: standard, laboratory control
samples, duplicate analysis, analysis spike, interference check
solution, and dilution percent difference. Additional aliquants of
sediment forming a second BID set were processed for the semi-
quantitative metals scan, and quality control included procedural
blanks, procedural blank spikes, sample replicates, reference
materials, and sample spikes. Precision was determined by
repeated runs of a laboratory control solution. All quality
control results were tabulated to provide an overview of quality
assurance and to facilitate interpretation.

For AVS/SEM determination, each sediment sample was briefly
homogenized in its collection container with a plastic scoop,
following which a ~5 mL aliquant was taken for AVS determination.
During the AVS determination on each sediment sample, a
simultaneously extractable metals fraction was generated as
described in standard operating procedure (SOP) C5.156. This
method was adapted from the EPA draft method 376.3 (4/91) written
by Allen, Gongmin, Boothman, DiToro, and Mahony, and utilized a

silver/sulfide electrode for determining AVS. Fifty mL of each
extract was vacuum filtered through a 0.4 um polycarbonate
membrane. A portion of each filtered SEM extract (10 mL) was

subjected to a microwave oven nitric acid/hydrogen peroxide
digestion utilizing 50 mL Zymark tubes as described in SOP C5.217.
Final dilution volume for the digestates was 50 mL in a matrix of

2



1% nitric acid. A preliminary scan of these digestates indicated
that they could be analyzed at full strength with no additional
dilution. All SEM digestates were analyzed by inductively-coupled
plasma-mass spectrometry (ICP-MS, SOP C5.212). A second aliquant
of wet sediment was taken for the determination of percent
moisture (SOP C5.168) and loss on ignition (LOI, SOP C5.197) at
500°C (percent of dry weight). A portion of each sample was
lyophilized (SOP <C5.36) and then homogenized (SOP (C5.208d),
following which a dried aliquant was digested (SOPC 5.94) in a
sealed Teflon vessel in a microwave oven to prepare a digestate
suitable for semi-quantitative scan by ICP-MS (SOP C5.212). The

accuracy of the semi-quantitative approach (TotalQuant®) 1is
reported to be * 30-50% by the manufacturer.

RESULTS AND DISCUSSION:
AVS and SEM:

Percent moisture, LOI, AVS, and SEM results for sediment samples
are indicated in Table 1. These results ranged as follows:
moisture, 25.1 to 31%; LOI, 0.8 to 2.6%; ; AVS, 0.012 to 0.769

pmole/g; simultaneously extractable metals in pg/g dry weight:
Cd, 0.033 to 0.275; Cu, 0.632 to 7.87; Ni, 0.432 to 2.94; Pb, 4.16
to 14.2; and Zn, 4.31 to 26.6.

SEM/AVS ratios and SEM-AVS differences were calculated for
elements which are known to form sulfides less soluble than iron
or manganese and are indicated in Table 2. Sediments having an
SEM/AVS ratio > 1 and positive SEM-AVS differences are considered
potentially toxic to organisms in the aquatic ecosystem. The SEM-
AVS difference is generally more meaningful for samples with low
AVS, as is the case here, because it better reflects the magnitude
of SEM "metal excess." Because these samples contained low AVS
concentrations (0.012 - 0.769 umole/g) and low SEM concentrations,
SEM/AVS ratios for some samples were > 1, but the SEM-AVS
differences indicated the magnitude of the metal excess was

small (maximum of 0.2 pmole/qg).

SEMI-QUANTITATIVE SCAN

Results of a semi-quantitative scan of the sediments by ICP-MS are
indicated in Table 3. Concentrations of metals in sediments were
generally consistent and comparable from canyon to canyon. In a
couple of instances, an element at one site stood out compared to
the other canyon sites. For example, concentrations of Cr at
Sandia (ECRC# 16231) and Ba at Caron deValle (ECRC# 16233) were

3



markedly higher than the concentrations of these elements
exhibited at the other canyon locations. However, the remainder
of the semi-quantitative scan results were generally unremarkable.

QUALITY CONTROL.:

Calibration:

Instrument calibration during quantitative analysis of sediment
SEM extracts by ICP-MS was verified by analyzing a continuing
calibration blank and independent calibration verification
standards, as indicated in Table 4. Periodic runs of a laboratory
control solution served to monitor calibration throughout the

TotalQuant® scan for sediments (Table 5). In addition, a separate
calibration solution was ran at the beginning of the run, which
exibited recoveries ranging from 55% to 129% (Table 6). A
standardized Na,S solution confirmed calibration of the sulfide-
specific electrode during AVS determination (Table 7).

Control Materials:

Results from the analysis of control materials are indicated in
Tables 8-10. For SEM analyses, reference solutions (NIST 1643d
and TMDW) were analyzed as ICP-MS laboratory control samples, and
recoveries ranged from 95 - 100 percent (Table 8). A NIST 1645
river sediment was extracted with 1 N HCL, which resulted in fair
recoveries for Zn, Cd, and Pb, but poorer recoveries for Ni and Cu
(Table 8). Low recoveries for a partial digestion such as the 1N
HCl treatment are not unexpected because NIST certified ranges for
sediment are based on recovery of metals from a "total" digestion
procedure. These recoveries are consistent with previous 1N HCl
extractions performed by ECRC on sediments. Recoveries of elements
from reference sediments acid digested by microwave and analyzed
by a semi-quantitative scan are indicated in Table 9. Low
recoveries exhibited from various elements in the two materials
(e.g. Na, K, Sb, Al, Ti, V, Cr, Rb, Sr, Th, U) may reflect the
acid extractable digestion used, which yields incomplete
solubilization of the sediment. Recoveries of sulfide (based on
ECRC historical data) from a 1N HCl extract of NIST 1645 River
Sediment are indicated in Table 10.

Analytical and Method Precision:

Analytical precision for the SEM quantitative analysis was
measured by analyzing a sediment extract twice at the instrument
and determining the relative percent difference (RPD), which
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ranged from 1.4 to 3.8 (#16232 Analysis), as indicated in Table

11. Analytical precision for the TotalQuant® scan on sediments
was determined by repeated runs of a reference solution, which
exhibited percent relative standard deviation (%RSD) wvalues of <
17% (Table 5). Method precision for SEM extracts was estimated in
two ways: from the duplicate extraction and microwave evaporative
digestion of a sample, and from the duplicate microwave
evaporative digestion alone (Table 11). Precision for a duplicate
extraction and microwave evaporative digestion performed on sample
416230 exhibited RPD values ranging from 2.7 to 32% (#16230 SEM) .
Precision for a duplicate microwave digestion alone on extract
416231 (16231 SEM MW) indicated RPDs ranging from 1.1 to 38%.
Method precision from the duplicate preparation and analysis of
sediment sulfide exhibited an atypically high RPD value of 45%,
presumably due to the low level of AVS (Table 12). The triplicate

digestion and analysis of a sediment sample by TotalQuant®
indicated RSD values < 31% for most elements, but poorer results
for Sb, and Pb (Table 13).

Spikes:

SEM sample spikes were of three types: analytical (performed on
digested extract during instrumental analysis), MW Digest.
(extract spiked at level of microwave evaporative digestion, and
SEM (sample or reagent blank spiked before extraction with HCl).
The recoveries for these spike types are indicated in Table 14,
and ranged from 93 to 117% for all spike types. The recovery of
spiked sulfide from a reagent blank was 92% (Table 15).
Recoveries of elements from a sediment sample spiked prior to acid

digestion and analyzed by a TotalQuant® scan are indicated in
Table 16. For samples having = spike/background ratios > 1,
recoveries ranged from 77% to 137%, but a poorer recovery was
observed for Sb (57%).

1CP-MS Interference Checks:

Quantitative analysis by ICP-MS requires the analysis of two
interference checks. A five fold dilution of a sediment extract
indicated agreement 10% or better for all elements except Zn,
which was 15.6 (Table 17). A synthetic interference check solution
was analyzed with percent recoveries of analytes of interest
indicated in Table 18. The high Cd recovery (150%) is due to the
interference of MoO on Cd in this synthetic solution which
contains 2 ppm Mo. This does not reflect sample matrix behavior,
since Mo in the sediment was not in appreciable quantities.
Overall, these results indicate that the ICP-MS is adequately

5



correcting for interferences with the exception of Zn, which could
have a small positive interference.

Blank Equivalent Concentrations:

Blank equivalent concentrations (BEC) were computed for SEM
procedural blanks for sediment (Table 19). The results indicate
SEM BEC values that are less than the method limit of detection
(MLOD) for Cd and Pb, but just above the MLOD for Ni, Cu, and Zn.
MW BECs were less than the MLOD for each analyte. BECs for
procedural blanks in the semi-quantitative run are indicated in

Table 20.

Instrument Detection Limits, Method Detection Limits, and Limits of Quantitation:

Instrument detection limits, method detection limits, and limits
of quantitation are indicated in Table 21 for each SEM analyte
determined by ICP-MS quantitative analysis. The method detection
limit for sulfide was 0.001 umol/g dry weight.

Overall, the quality control results were considered to be
acceptable based on specifications established by  ECRC.
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Results expressed as pg/mL.

Table 4. Concentrations of elements in a continuing calibration blank (CCB) and
independent calibration verification standard (ICVS) ran every 10 samples.

% Rec % Rec
BID* Element ccB® ICVS (ICVSY BID* Element cce® iICVS (ICVS)®
. & Run # & Run #
12/02/97 Ni -0.0211 24.0 96. 12/02/97 Ni -0.0189 23.0 92.
Run Cu -0.0015 25.1 100. Run Cu 0.0428 23.9 95.
I #1 Zn -0.0464 24.8 99, #7 Zn -0.0497 242 97.
Cd 0.0005 26.4 106. Cd -0.0007 25.3 101.
l Pb -0.0004 25.7 103. Pb 0.0001 254 101.
12/02/97 Ni -0.0246 24.8 99.
Run Cu 0.0049 25.5 102.
I #2 Zn 0093 247  99.
Cd -0.0008 25.9 103.
Pb -0.0007 250 100.
' 12/02/97 Ni -0.0250 23.9 96.
Run Cu -0.0017 245 98.
#3 Zn -0.1189 245 98.
' Cd -0.0011 . 257 103.
Pb 0.0001 25.0 100.
I 12/02/97 Ni -0.0252 240 96.
Run Cu 0.0004 244 98.
#4 Zn -0.0680 242 97.
l Cd  -00001 261  104.
Pb -0.0005 246 99.
' 12/02/97 Ni -0.0260 24.8 99.
Run Cu -0.0020 24.8 99,
#5 Zn -0.1205 24.8 99.
Cd -0.0008 25.7 103.
' Pb 0.0004 246 99.
12/02/97 Ni -0.0304 23.9 95.
' Run Cu -0.0031 24.3 97.
#6 Zn -0.1034 244 97.
Cd -0.0008 26.2 105.
l Po  -00013 243  9T.
l *gID & Run#= Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample
as a member of the group or "block"; run # refers to # of times CCB or ICVS analyzed in analytical run.
bacceptance criteria for CCB is +/- 3 X IDL for each element.
l “acceptance criteria for ICVS = +/- 10% (80% - 110%).
ICVS = 25ppb for all elements.
. 10
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Table 6. Recovery of elements from a laboratory control sample®.

Actual Meas
Element Conc Conc % Rec

Li 80. 58.2 73.
Na 80. 59.5 74.
Mg 80. 44.0 55.
Al 80. 66.8 84.
Ca 80. 101. 127.
A2 80. 63.4 79.
Cr 80. 63.9 80.
Mn 80. 59.0 74.
Co 80. 59.1 74.
Ni 80. 66.5 83.
Cu 80. 71.0 89.
Zn 80. 103. 129,
As 80. 89.9 112.
Se 80. 87.3 109.
Sr 80. 74.2 93.
Mo 80. 70.3 88.
Ag 80. 70.1 88.
Cd 80. 97.4 122.
Sb 80. 87.7 110.
Ba 80. 77.7 97.
La 80. 62.0 78.
Eu 80. 721 . 90.
Yb 80. 83.3 104.
Tl 80. 67.3 84.
Pb 80. 67.3 84.
Th 80. 64.4 81.
U 80. 65.0 81.

8 cP-MS Calibration Standard; Cat# ICP-MSCS; High
Purity Standards, Charleston, SC.
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Table 7. Performance of a standardized Na,S solution used for instrument calibration
during AVS determination.

Run Ref. Actual  Meas Meas % Ermor % Ermor  ISOP® Oper .

BID® Ele. Date Material  Conc Conc1 Conc2 1 2 Init.
08/27/97 S 08/28/97 Na,S 19.8 19.2 18.4 3.03 7.07 C5.156 JWA/WGB '
31D = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a .

member of the group or "block."

°ISOP = instrumental standard operating procedure.

-
w
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Table 16. Recovery of elements spiked into a sediment sample prior to acid digestion.

Element

Spk/Bkgd
Ratio

Total

Conc (ug/g) Recovery

%

Mg
Cr
Ni
Cu
Zn
As
Cd
Sb
Pb

Spike Bkgd
Conc (ug/g) Conc (ug/g)
3649. 153.
36.5 1.8
36.5 1.6
36.5 1.4
365. 0.0
36.5 0.40
3.65 0.0
3.65 0.05
36.5 8.1

24,
21.
23.
26.

0

90.

0

67.
4,

3098.
32.6
29.5

36.5 -

500.
31.1

4.53
2.15

41.2

81.
84.
77.
96.
137.
84.
124.
57.
91.

22




Table 17. Interference check using dilution pércent difference.

Matrix Undiluted  Diluted
BID? Run Date  Type Element Sample Sample® % Diff®
12/02/97  12/05/97 Sed. Ext.® Ni 29.0 6.71 15.6
12/02/97  12/05/97 Sed. Ext. Cu 30.9 6.80 10.0
12/02/97  12/05/97 Sed. Ext. Zn 39.1 8.33 6.6
12/02/97  12/05/97 Sed. Ext. Cd 29.8 6.26 5.0
12/02/97  12/05/97 Sed. Ext. Pb 311 6.69 7.5

®#BID = Block Initiation Date: a date assigned to each member of a group
of samples that will identify the sample as a member of the
group or "block."

Pdilution factor = 5 (1+4).

“dilution % difference acceptance criteria = +/- 10%; concentrations exceeding +/- 10%.
indicative of suspect interferent.

sediment extract used for dilution check was from sample 16230.

[0
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Table 18. Recovery of elements from an interference check solution®.

Conc (ppb) Conc (ppb) Dilution

BID Run Date Element measured actual Factor % Rec.”
12/02/97 12/05/97 Ni 200. 128. 5 64.
12/02/97 12/05/97 Cu 100. 74. 5 74.
12/02/97 12/05/97 Zn 100. 110. 5 110.
12/02/97 12/05/97 Cd 50. 75. 5 150.
12/02/97 12/05/97 Pb 100. 100. 5 100.

“High Purity ICP-MS Solution AB in 2% nitric acid, Charleston, SC.; CAT # ICP-MS-ICS.

bsuggested acceptance tolerance 80% - 120%.

24
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' Table 20. Blank equivalent concentrations (ug/g dry weight) of elements in digestion blanks
analyzed with sediment.
' BEC BEC BEC Mean BEC BEC BEC Mean
Element Blk 1 Blk 2 Blk 3 BEC Element Blk 1 Blk 2 Bk 3 BEC
. Li 0.04 0.04 0.04 0.04 Sb 0.16 0.08 0.08 0.1
Na 1.2 11. 52. 21.47 Te 0.00 0.00 0.00 0.00
- Mg 0.00 0.00 0.00 0.00 Cs 0.00 0.00 0.00 0.00
l Al 1.2 45 6.6 412 Ba 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 La 0.00 0.00 0.00 0.00
Ca 0.00 0.00 0.00 0.00 Ce 0.00 0.00 0.00 0.00
l Ti 0.00 0.08 0.12 0.07 Pr 0.00 0.00 0.00 0.00
\Y) 0.04 0.04 0.04 0.04 Nd 0.00 0.00 0.00 0.00
Cr 0.88 0.72 0.40 0.67 Sm 0.00 0.00 0.00 0.00
I Mn 0.00 0.00 0.08 0.03 Eu 0.00 0.00 0.00 0.00
/ Fe 20. 0.00 41. 20.19 Gd 0.00 0.00 0.00 0.00
Co 0.00 0.00 0.00 0.00 Tb 0.00 0.00 0.00 0.00
Ni 0.24 0.20 0.00 0.15 Dy 0.00 0.00 0.00 0.00
. Cu 0.68 0.00 0.08 0.25 Er 0.00 0.00 0.00 0.00
Zn - 076 - 060 - 064 - 067 Tm 0.00 0.00 0.00 0.00
Ga 0.00 0.00 0.00 0.00 Yb 0.00 0.00 0.00 0.00
' Ge 0.00 0.00 0.00 0.00 Lu 0.00 0.00 0.00 0.00
: As 0.12 0.00 0.04 0.05 Hf 0.00 0.00 0.00 0.00
Rb 0.00 0.00 0.00 0.00 Ta 0.24 0.24 0.20 0.23
l Sr 0.00 0.00 0.04 0.01 w 0.00 0.00 0.00 0.00
Y 0.00 0.00 0.00 0.00 Re 0.00 0.00 0.00 0.00
zZr 0.16 0.00 0.24 0.13 Os 0.00 0.00 0.00 0.00
Nb 0.00 0.00 0.00 0.00 ir 0.00 0.00 0.00 0.00
Mo 0.08 0.04 0.04 0.05 Pt 0.04 0.04 0.04 0.04
Ru 0.00 0.00 0.00 0.00 Au 0.08 0.04 0.04 0.05
: Pd 0.00 0.00 0.00 - 0.00 Tl 0.00 0.00 0.00 0.00
l Ag 0.00 0.00 0.00 0.00 Pb 0.00 0.00 0.00 0.00
Cd 0.00 0.00 0.00 0.00 Th 0.12 0.12 0.08 0.1
in 0.00 0.00 0.00 0.00 U 0.00 0.00 0.00 0.00
l Sn 0.32 0.20 0.08 0.20
l 26
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Section 1.
Introduction

This narrative report lists the deliverables submitted for Catalog 8990081 and
addresses the modifications and deviations for digestion and analytical methods. The
methods were followed to the extent possible, with the exceptions discussed below. The
following deliverables are included with this shipment:

1. Coverpage

2. Narrative report

3. Sample analysis data reports, Form 1A (Appendices A and B)
4, QA/QC data reports (Appendices C and D)

This narrative report is presented in five sections: (1) introduction; (2) sample
receipt and handling; (3) sample preparation; (4) sample analysis and quality control; and
(5) organization of the data. The sample analysis section is divided into subsections that
address the analysis, the sample analysis quality control (QC) results, and the instrument
analysis QC results. Difficulties encountered with the sample matrices and the methods
also are addressed in this report.

Catalog 8990081 consisted of the 20 solid and 57 aqueous field samples listed on the
cover page. Soil samples were submitted for mercury by cold vapor atomic absorption
spectrometry (CVAA), selenium by hydride generation atomic absorption spectrometry
(HYAA) and an inductively coupled plasma atomic emission spectrometry (ICP) scan.
Aqueous samples were submitted for selenium by HYAA and an ICP scan. )

The requested analyses were summarized in purchase order 8PXSA-7-0066. The
preparation of a matrix spike (S) and a duplicate (D) sample were required for each group
of 20 samples. The sample results shown on Form 1A and the QC results shown on
Forms 5 and 6 are presented on a single report page combining the ICP, CVAA, and
HYAA data.

MRI-A\R4661-60-01.DOC l






Section 2.
Sample Receipt and Handling

The samples for Catalog 8990081 were received cold on January 7, 1998. All
samples were received intact, with the exception of three samples (VLSM2-M,
PUSM2-M, and PLSM2-M) that were received in broken containers. Upon receipt, the
contents of the damaged samples were transferred to new clean containers. Four
soil/sediment samples (Sandia Canyon, Canon de Valle, Pajarito Canyon, and Los
Alamos Canyon) were received without a chain-of-custody record. Sample VLWMO02
was mislabeled as VLWMOI1. All sample receipt discrepancies were discussed with
Duane Chapman and resolved prior to initiating work on the samples. The sample receipt
form was returned to the Patuxent Analytical Control Facility (PACF) within five days of
the validated time of sample receipt for the catalog.

The pH of each aqueous sample was measured during sample receipt. The pH value
was < 2 for all aquecus samples received in this Catalog. The samples were stored at 4°C

upon receipt as per the method, and all analyses were performed within the specified
holding times.

MRI-A\R4661-60-01.DOC 3






Section 3.
Sample Preparation

The samples from Catalog 8990081 were digested using three digestion procedures
before analysis, one each for the ICP, HYAA, and CVAA analysis types. Preparation
blanks, laboratory control samples and an SRM for soil was processed through each
digestion procedure, as per the method requirements. Matrix spikes and duplicate
samples were also prepared at a frequency of one set per 20 field samples.

Sediment homogenization and moisture determination: A suitable vessel was
preweighed (vessel weight) and an aliquot of sediment sample was added to the tared
vessel (aliquot wet weight). The sample was dried for 24 hours in an oven at 105°C.
After drying, the sample was placed in a dessicator to cool. The vessel + dry sample
weight was recorded. The dried sample was then homogenized using a mortar and pestle
for grinding. The ground sample was passed through a No. 10 sieve (2.0 mm mesh size).

Percent Moisture = [1 — (vessel + dry weight — vessel weight/aliquot wet weight)] x 100

Preparation of soil/sediment for ICP scan: A one-gram aliquot of the previously
dried coarsely ground soil was transferred to a beaker and the metals were extracted using
a nitric acid and hydrogen peroxide digestion procedure. The digestate was transferred to
a 100-mL volumetric flask and diluted to volume using reagent grade water. The
samples were prepared in two separate batches.

Preparation of water samples for ICP scan using microwave digestion: A 45-mL
aliquot of each well-mixed, acid preserved water sample was combined with 5-mL of
concentrated nitric acid in a heavy duty microwave vessel. The vessel was capped and
digested for 10 minutes at 165°C using a CEM MDS 2100 microwave system. Each
digestate was transferred to a 50-mL centrifuge tube for analysis. The aqueous samples
were prepared for analysis in three batches.

Preparation of soil/sediment and water samples for selenium hydride atomic
absorption spectrometry: A 50-mL aliquot of each well-mixed, acid-preserved water
sample was transferred to a beaker. For the soil/sediment matrix a 50-mL aliquot of the
previously digested sample was used. The aliquots were further digested for selenium
using nitric and sulfuric acids. The volume was reduced until the evolution of SO; fumes.
Water was added and the volume again reduced until the evolution of SOz fumes. The
sample was diluted to 50 mL with water. The samples were prepared for analysis in four
batches.

Preparation of soil/sediment samples for mercury analysis: A 0.2-gram aliquot of the
undried soil/sediment was digested in sulfuric and nitric acids at 95°C for two minutes
then cooled. Potassium permanganate and potassium persulfate was added to the
digestate and the sample was returned to the water bath for an additional 30-minute
digestion at 95°C. The excess permanganate was reduced with a sodium chloride-

MRI-A\R4661-60-01.D0C 5



'hydroxylamine sulfate solution and the sample was diluted to 200-mL. One batch of
20 soil/sediment field samples was prepared for mercury analysis.

Preparation of water samples for mercury analysis: A 100-mL aliquot of water was
digested using sulfuric acid, nitric acid, potassium permanganate, and potassium
persulfate for two hour in a 95°C water bath. Excess permanganate was reduced with
sodium chloride-hydroxylamine sulfate solution and the sample was diluted to 200 mL.
The aqueous samples were prepared for analysis in three batches.

MRI-A\R4661-60-01.DOC



my WS N =y QU

Section 4.
Sample Analysis and Quality Control

The sample analysis results are presented on Form 1A in Appendices A and B for the
soil/sediment and water matrices, respectively. The analysis, the sample QC, and the
instrument QC are discussed in this section. Difficulties noted for selected samples,
problems and resolutions from the analysis, and method difficulties encountered are also

discussed.

4.1 Sample Analysis

4.1.1 Quantitative ICP Analysis

The quantitative ICP analysis was performed using a Thérmo Jarrell Ash ICAP 61E
atomic emission spectrometer. Dilution of the digests was required for the analysis in
some cases, to lower selected analytes to within the calibration range of the instrument.
The ICP analysis for soil/sediment samples was completed in three runs, two for
Batch 23S and one run for 25S. The first run for 23S was on 1-15-98 and a second
analytical was required for five analytes (Cd, Cu, Fe, Mn, and Zn) on 3-18-98.
Preparation Batch 25S was analyzed on 2-13-98. One run was required for the water
analysis and was performed on 4-22-98.

4.1.2 CVAA Analysis

The CVAA analysis was performed using a PSA Merlin Plus Mercury Analyzer set-
up in CVAA mode. This instrument provides a direct readout of absorbance and solution
concentration (ug/L) in the digested sample matrix. The mercury analysis was completed
in one run on 1-9-98 for the soil/sediment samples. The water samples did not require
mercury analysis. :

4.1.3 HYAA Analysis

Selenium absorption was measured using a GBC 902 atomic emission/absorption
spectrometer. A 10-mL aliquot of the digestate was combined with 5 mL of water and
5 mL of hydrochloric acid. The selenium was then converted to a volatile hydride with
hydrogen produced from a sodium borohydride reaction. In some cases, dilutions were
required to lower the analyte concentration to within the calibration range of the
instrument. Selenium was analyzed in one analytical run on 3-4-98 combining both the
water and soil/sediment sample matrices. Only one set of quality control samples were
required for Se analysis for the soil samples. All soil/sediment samples were combined
into one batch.

MRI-A\R4661-60-01.DOC 7



4.2 Sample Analysis Quality Control
4.2.1 Preparation Blank Results

The preparation blank results reported in Appendices C and D were within the

method specifications. The absolute value of the concentration of the blank was less than

or equal to the minimum acceptable detection limits for each respective analyte.

4.2.2 Matrix Spike Results
4.2.2.1 Soil

Samples PUSM2-M and Pajarito Canyon were selected for laboratory matrix spike
and duplicate analysis. All spike recoveries were within the method criterion of 80% to

120% except for the elements as noted below.

PUSM2-M and Pajarito Canyon: Al, Fe, Mn, and Mg in both samples were spiked

too low relative to the native sample. All other analytes were recovered within the data

quality objectives.

4,2.2.2 Water

Samples PUWMO1, PUWMO04, and PLWMO09 were selected for laboratory matrix
spike and duplicate analysis. - All spike recoveries meet the method criterion of 80% to
120% recovery with the exception of elements as noted below.

In sample PUWMO4S the matrix spike sample was above the upper limit of 120%
for As, B, Cd, Cr, Cu, Pb, Mg, Mn, Mo, Ni, V, and Zn. This appears to be a systematic
error in the spiking for this sample. A review of the data for this microwave digested
sample does not indicate an appreciable loss of sample during prep. All other spike
recoveries for the water samples met the acceptance criteria.

4.2.3 Duplicate Results

Duplicate samples were prepared and analyzed with each sample preparation batch
and for each analysis type (ICP, GFAA, and CVAA). The results of these analyses

reported on Form 5B were all within the method specifications of £20% relative percent
difference, with the exceptions as noted below.

MRI-A\R4661-60-01.00C ’ 8




4.2.3.1 Soil/Sediment

All of the analytes passed the duplicate precision test with the exception of Cu, and
Zn in PUSM2-M and B and Ni in Pajarito Canyon. During sample preparation, both of
these samples were noted as being coarse mainly composed of sand. It is suspected that
the composition of the soil/sediment is a possible source of the high RPD values obtained
for these analytes.

4.2.3.2 Water

All of the analytes met the acceptance criteria for the duplicate precision test with the
exception of Cr and Zn (PUWMO1), Cd and Ni (PUWMO04), and Cr and V (PLWMO09).
Both results (native and duplicate) for the analytes listed were within 5 times the
instrument detection limit (IDL). More variability is expected for measurements made at
less than 5 times the IDL.

4.2.4 Laboratory Control Samples and Standard Reference Material

42.4.1 Soil/Sediment

A NIST Standard Reference Material (SRM) 2704 was prepared with the soil
samples. The results for the SRM are within the historical limits for a SW-846
Method 3050 prep.

4.2.4.2 Water

A NIST traceable standard solution supplied by Inorganic Ventures was used as the
reference material for water batches. All of the recoveries with the exception of the Mg
results (122.4%, 122.7%, and 122.4%) and one Se recovery (123.5%) were within 10%
of the true concentration.

4.3 Instrumental Analysis Quality Control

4.3.1 Initial and Continuing Calibration Verifications -

All initial calibration verification (ICV) and continuing calibration verifications
(CCVs) met the analytical method specifications for ICP, CVAA, and HYAA.
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4.3.2 Initial and Continuing Calibration Blank Verifications

The absolute value of the results of the analysis of the ICB and the continuing
calibration blanks (CCBs) were all either less than the IDL or between the IDL and the
minimum level (ML) as listed in the contract.

4.3.3 ICP Interference Check Sample

The analysis results of the interference check sample containing the interferents plus
analytes (ICSAB) were within 20% of the true values.

MRI-A\R4661-60-01.D0C
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Section 5.
Organization of the Data

Appendices A and B of this narrative report contain the sample analysis data reports
(Form 1A). Results are presented in mg/kg (dry weight) for the soil/sediment samples
and pg/L for the water samples. Results below the IDL have been corrected for sample
size, percent solids (if applicable), and dilution volume and are identified with a “U” flag
in the “C” colurnn of the form. Results between the instrument detection limit and the
minimum acceptable method detection limits are identified with a “B” flag in the “C”
column of the form. The Q-column is not used. The “M” column denotes the type of
analysis performed (P = inductively coupled plasma, CV= cold vapor atomic absorption,
and HY= hydride generated atomic absorption). The preparation (digestion) batch is
noted as the Episode No. All quality control for an individual preparation batch can be

traced by the batch number.

Appendices C ‘and D of this report contain the QA/QC data reports for the following:
1. Preparation Blanks (Form 3A)

2. Matrix Spike and Duplicate (Forms 5A and 5B, respectively)
3. Laboratory control samples (Form 6)

MRI-, 1.DOC
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Appendix A

Soil/Sediment Sample Analysis Data Forms
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USEPA - ITD

FORM 1A

Lab Name:

Contract No.:

MRI

METALS ANALYSIS DATA SHEET

8990081

Matrix (aqueous/solid/leachate):

Receipt date:

01/07/98

Analysis Date:

SAS No.:

Episode No.: 23S

% solids: 4.7

01/14/98

Concentration Units (ug/L or mg/Kg dry weight): mng/Kg

EPA SAMPLE NO.

VLS1-M ‘

Aab 1p 53272

CAS
No. Analyte Concentration C Q M

7429-90-5_|Aluminum 3823.70|___ _P_
7440-38-2_|Arsenic 1.64|_U_ _P_
7440-39-3_ [Barium 573.26|_ P
7440-41-7_|Beryllium 0.56|_ P
7440~-42-8_[Boron 2.65|_B_ P
7440-43-9_[Ccadmium .25 P
7440-47-3_{Chromium 4.11| _P_
7440-50-8 | Copper 28.7%5 P ,
7439-89-6_|Iron 95c 2,80 P |
7439-92-1_[Lead 18.40| P !
7439-95-4_|Magnesium 648.48; _P
7439-96-5_|Manganese RERNF “p
7439-97-6_[Mercury ©./0|_U |_- _Cv
7439-98-7_|Molybdenum 0.70(_B_ _P_
7440-02-0_[Nickel 5.22( P
7782~49~2_ | Selenium c.25|_ U _HY
7440~-24-6_jStrontium 5.91| _P_
7440-62-2_[Vanadium 9.14| “P_
7440-66-6_|2inc 42,5 P

Comments:

Color before: BROWN

Color after: YELLOW

Clarity before: NA

Clarity after: CLEAR

Texture: COARSE

Artifacts: No
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i
)
l
)
|
)
|
i
1
'
I
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f
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USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI

Episode No.: 23S

Contract No.: 8990081 SAS No.: -
: VUS1-M
Matrix (aqueous/solid/leachate): solid____ % solids: ¢§.,/
Receipt date: 01/07/98 Analysis Date: 01/14/98 Las IO S32£
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 4949.80| _P_
7440-38-2_|Arsenic 1.56(_U_ _P_
7440-39-3_ | Barium 842.11|_ P
7440-41-7_|Beryllium 0.76|____ _P_
7440-42-8_|Boron 3.42|_B_ _P_
7440-43-9_|Cadmium g.35] P
7440-47-3_|Chromium 6.36| _P_
7440-50-8_|Copper 1H-09 4
7439-89-6_|Iron 126Y6, 00 P
7439-92-1_ |Lead 38.74| P
7439-95-4__|Magnesium 1099.10|_ _P_
7439-96-5_Manganese qo2. T8 P
7439-97-6_|Mercury .10\ J_1|_. _Ccv
7439-98-7_|Molybdenum 1.13|_B_ _P_
7440-02-0_|Nickel 7.76|___ -
7782-49-2_|Selenium 0.3¢ _HY
7440-24-6_ | Strontium 7.61|_ “P_
7440-62-2_|Vanadium 16.17|__ _P_
7440-66-6_|2Zinc S53%.5¢ P
Color before: BROWN Clarity before: NA Texture: COARSE
Color after: YELLOW Clarity after: CLEAR Artifacts: No

Comments:

EPA SAMPLE NO.




USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:

Matrix (aqueous/solid/leachate): solid

oo

solids: 4.9

PUS1-M

Lk IO 5328

Receipt date: 01/07/98 Analysis Date: 01/14/98
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum _4538.00|__ p
7440-38-2_|Arsenic 1.66| U_ B
7440-39-3_|Barium 72.90|_ " P
7440-41-7_|Beryllium 0.58|_ _P_
7440-42-8_ |Boron 2.12|_B_ _P_
7440-43-9_|Ccadmium 0. 19|_v o
7440-47-3_|Chromium 4.80| P
7440-50-8__| Copper 2.9C A
7439-89-6_|Iron 90493 yo P
7439-92-1" |Lead 10.28| P_
7439-95-4_|Magnesium 720.84|__ p
7439-96-5_|Manganese 959.39 A
7439~97-6_|Mercury ag.0r cv
7439-98-7_ |Molybdenum 0.56|_B_ P
7440-02-0_|Nickel 5.15|__ _P_
7782-49-2_|Selenium o228 _HY
7440-24-6_|Strontium 9.05| _P_
7440-62-2_ |Vanadium 12.51| _P_
7440-66-6_|Zinc 20.%8/ P
Color before: BROWN Clarity before: NA Texture: MEDIUM
Color after: YELLOW Clarity after: CLEAR Artifacts: No

Comments:

11/89



\/ USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
, PLS1-M
Matrix (aqueous/solid/leachate): solid % solids: 70,z
Receipt date: 01/07/98 Analysis Date: 01/14/98 Lab ID 5329
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum .3493.30 P_
7440-38+2 |Arsenic 3.46 _P_
7440-39-3_ |Barium 44.30 P
7440-41-7 |Beryllium 0.55 _P_
7440~42-8 [Boron 1.81|_B_ P
7440-43-9_[Cadmium ©.92 P
7440-47-3_|Chromium 3.74 _P_
7440-50-8_ | Copper 7.€3 P
7439-89-6_|Iron 585¢. 50 2
| 7439-92~1" | Lead 52.59 “P_
7439-95-4_[Magnesium 582.44 _P_
7439~-96-5_|Manganese RIC.é2 P
7439-97-6_ (Mercury 0.2| U “Ccv
7439-98~7_IMolybdenum 0.65| B | . _P_
7440-02-0_|Nickel 9.91 _P_
7782-49-2_|Selenium .| v _HY
7440-24-6_|Strontium 8.00 _P_
7440-62-2_|Vanadium 8.88 _pP_
7440-66-6_|Zinc }9.2& P
Color before: BROWN Clarity before: NA Texture: MEDIUM
Color after: YELLOW Clarity after: CLEAR Artifacts: No
Comments:
11/89

HR B O 4 T a) ) 4 O @ S hE am W) &



]

. Lab Name: MRI

Contract No.: 8990081

Matrix (aqueous/solid/leachate): solid %

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

SAS No.:

Analysis Date: 01/14/98

Episode No.: 23S

solids: 73.¢ ‘

EPA SAMPLE NO.

SUSM1-M l

Lab 10 5330

'Receipt date: 01/07/98

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

|' CAS

No. Analyte Concentration C Q M

' 7429-90-5_|Aluminum 6675.00 _P_
7440-38-2_|Arsenic 1.60|_U_ _P_
7440-39-3_|Barium 67.16 P_

' 7440-41-7_|Beryllium 0.74 _P_
7440-42-8_|Boron 3.60| B_ p_
7440-43-9_|Cadmium 0.4/ J2
7440~47-3_|Chromium 99.02 _P_
7440-50-8_| Copper /.09 b
7439-89-6_|Iron 1/473. 00 P
7439-92-1_|Lead 12.82 “P_

l 7439-95-4_|Magnesium 1080.30 _P_
7439-96-5_|Manganese 3/8,58 4
7439-97-6_|Mercury .1l |_B _Ccv

l 7439-98-7_ | Molybdenunm 6.80 P
7440-02-0_|Nickel 5.98 P
7782-49-2_|Selenium 0.3¢ _HY
7440-24-6_|Strontium 13.31 _P_
7440-62-2_|Vanadium 13.55 _P_
7440-66-6_|Zinc 2Y. 11 P

' Color before: BROWN Clarity before: NA Texture: MEDIUM

1* Color after: YELLOW Clarity after: CLEAR Artifacts: No

Ccomments:
11/89
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USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
‘ SLSM1-M
Matrix (aqueous/solid/leachate): solid % solids: 3?75
Aab TD
Receipt date: 01/07/98 Analysis Date: 01/14/98 12 533/ I'
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS |I
No. Analyte Concentration Cc Q M

7429-90-5_|Aluminum 6971.60 _P_ l
7440-38+-2_|Arsenic 1.69| U_ “P_
7440~39-3_ |Barium 93.42 P_ ,
7440-41-7_|Beryllium 0.77 P~ l
7440-42-8_ | Boron 4.62| B_ P
7440-43-9_|Cadmium a.5y P
7440-47-3_|Chromium 198.91 _P_ ‘
7440-50-8_ | Copper /7.2] P
7439-89-6_[Iron 3#2.0¢ r
7439-92~1 |Lead 20.24 _P_
7439-95-4_|Magnesium 1736.30 _P_ .
7439-96-5_|Manganese ¥5,0,.9% . P
7439-97-6_|Mercury o.21|_& _cv
7439-98-7_[Molybdenum 3.75| B_|_ P l
7440-02-0_|Nickel 8.12 =
7782-49~2_[Selenium c26| v _HY
7440-24~6_ | Strontium 15.10 _P_
7440-62-2_|Vanadium 16.47 P
7440-66-6_|Zinc [¥YY.63 P

Color before: BRbWN Clarity before: NA Texture: MEDIUM '

Color after: YELLOW Clarity after: CLEAR Artifacts: No l\

Comments:
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USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI

Contract No.: 8990081 SAS No.:

Conmments:

Receipt date: 01/07/98

Q.

Analysis Date: 01/14/98

Episode No.: 23S

Matrix (agqueous/solid/leachate): solid % solids: ¢2.3

EPA SAMPLE NO.

LUSM1-M

Asb TD €372

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS

No. Analyte Concentration c Q M

7429-90-5_|Aluminum 5574.10| 3
7440-38-2_|Arsenic 1.71|_U_ P
7440-39-3_|Barium 45.24| P
7440-41-7_|Beryllium 0.85|__ P_
7440-42-8_|Boron 3.04|_B_ P
7440-43-9_|Cadmium 8.1y A

7440-47-3_|Chromium 5.80(_ B3
7440-50~8_| Copper Y, 4y P

7439-89-6_|Iron 228Y. 16 P
7439-92-1_|Lead 8.33(__ P
7439-95-4_[Magnesium 720.55) _P_

7439-96-5_|Manganese 2. 1Y p
7439-97-6_|Mercury 0./ | . _cv
7439-98-7_|Molybdenum 0.77|_B_ _P_
7440~02-0_|Nickel 5.92|_ P
7782-49-2_[Selenium 0.5 _HY
7440-24-6_|Strontium 12.22| P
7440-62-2_|Vanadium 8.31|_ _P_

7440-66-6_|2Zinc 2/. 2F r

Color before: BROWN Clarity before: NA Texture: MEDIUM

Color after: YELLOW Clarity after: CLEAR Artifacts: No
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\j USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
‘ LLSM1-M
Matrix (agueous/solid/leachate): soliad % solids: JI/.¢
st T
Receipt date: 01/07/98 Analysis Date: 01/14/98 T0 5333
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M
7429-90-5_|ATuminum 6811.10 P_
7440-38-2_|Arsenic 1.59| U_ _P_
7440-39-3_ |Barium 68.55 P
7440-41-7_|Beryllium 1.13 _P_
7440~42-8_ | Boron 3.28| B_ P
7440-43-9 | Cadmium c.18|_8 (ad
7440-47-3_|Chromium 6.08 _P_
7440-50-8_{ Copper Y G 3 P
7439-89-6_|Iron C2Lp. FU P
7439-92-1 |Lead 12.54 _P_
7439-95-4_|Magnesium 821.69 _P_
7439-96-5_|Manganese 197 5 F P
7439-97-6_|Mercury 0.is|_V_ _Cv
7439-98-7_|Molybdenum 0.84| B _P_
7440-02-0_|Nickel 6.21 P_
7782-49-2_|Selenium 2.99 _|_HY
7440-24-6_|Strontium 19.60 _P_
7440-62-2_|Vanadium 9.50 P
7440-66-6_|Zinc 332.9% 2
Color before: BROWN Clarity before: NA Texture: MEDIUM
Color after: YELLOW Clarity after: CLEAR Artifacts: No
Comments:
11/89



I o USEPA - ITD

’ FORM 1A
METALS ANALYSIS DATA SHEET

Episode No.: 23S EPA SAMPLE NO.

l Lab Name: MRI

Contract No.: 8990081 SAS No.: ,
VUSM2-M
Matrix (aqueous/solid/leachate): solid___ % solids: ¢632./ I
) , Ay ID 533y
Receipt date: 01/07/98 Analysis Date: 01/14/98
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M

7429-90-5_|Aluminum 5760.20|__ _P
7440-38-2_|Arsenic 1.60(_U_ P_
7440-39-3_|Barium 2009.40|__ “P_
7440-41-7_|Beryllium 0.74| “P_
7440-42-8_|Boron 4.43( B_ P_
7440-43-9_[cadmium 6.43 o
7440-47~3_[Chromium 8.08|_ 3
7440-50-8__ | Copper 3). 49 N
7439-89-6_|Iron 9529.00 /4
7439~-92-1_|Lead 25.91|___ P
7439-95-4__|Magnesium 1120.50|__ _P_
7439-96-5_|Manganese 585 2/ . P
7439-97-~6_ |Mercury TR _Cv
7439-98-7_|Molybdenum 0.92( B _P_
7440-02-0_[Nickel 10.16|_ “P_
7782-49-2_|Selenium 0.¢(5 _HY
7440-24-6_|Strontium 15.61|_ _P_
7440-62-2_|Vanadium 10.58] _P_
7440-66-6_|Zinc 72,02 P

Color before: BROWN Clarity before: NA Texture: MEDIUM

Color after: YELLOW Clarity after: CLEAR Artifacts: No

Comments:

11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO. .
Contract No.: 8990081 SAS No.:
VLSM2-M '
Matrix (aqueous/solid/leachate): solid % solids: 33.3
Receipt date: 01/07/98 Analysis Date: 01/14/98 beb TP 5338 l
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS '
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 4342.50 _P_ .
7440-38-2_ |Arsenic 1.61) U_ _P_
7440-39-3_{Barium 518.23 ' _P_
7440-41-7_|Beryllium 0.53 P '
7440-42-8_ | Boron 2.63| B_ P
7440-43-9_ | Cadmium g.22 ?
7440-47-3_| Chromium 3.64 P l
7440-50-8_ | Copper i2.09 P
7439-89-6_|Iron 2¢32.2¢ /4
7439-92-1_|Lead 8.08 A
7439-95-4_|Magnesium 522.91 _P_ l
7439-96-5_|Manganese 203,65 p
7439-97-6__|Mercury 0.0¢| U _Cv}
7439-98-7_ |Molybdenum 0.71|_B_|__ _P_ l
7440-02-0_|Nickel 6.09 P
7782-49-2_|Selenium o2Y | V _HY|
7440-24-6_[Strontium 5.64 P l
7440-62-2_|Vanadium 7.25 P
7440-66-6_|Zinc 33.93 2
Color before: BROWN Clarity before: NA Texture: COARSE |
Color after: YELLOW Clarity after: CLEAR Artifacts: No l
Comments:
11/89



'Lab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 23S

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
' . PUSM2-M
lMatrix (aqueous/solid/leachate): solid___ % solids: ¢/.5 }
Receipt date: 01/07/98 Analysis Date: 01/14/98 beb TP 5336
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration c Q M

7429-90-5_[Aluminum 5512.50(__ _P
7440-38-2_|Arsenic 1.65|_U_ _p_
7440-39-3__|Bariunm 51.12|_ P
7440-41-7_|Beryllium 0.80{_ _P
7440~42-8_ | Boron 2.16(_B_ P_
7440-43-9_|Cadmium 0.20 A
7440-47-3_|Chromium 4.86|_ _P
7440-50-8_| Copper 3.95 P
7439-89-6_|Iron 94327.70 7
7439-92-1" [Lead 12.52| P_
7439-95-4_|Magnesium 725.28| _P_
7439-96-5_ |Manganese 33Y. (32BN by 4
7439-97-6_ |Mercury 0-&5’T v _cv
7439-98-7_|Molybdenum 1.01|_B_ _P
7440-02-0_|Nickel 5.34| P
7782-49-2_|Selenium g.25|_V _HY
7440-24-6_|Strontium 7.29|__ _P_
7440-62-2_|Vanadium 14.36(_ _P_
7440-66-6_|Zinc 22,13 p

Color after:

Conmments:

Color before: BROWN

YELLOW

Clarity after:

Clarity before: NA

CLEAR

Texture: COARSE

Artifacts: No

11/89



\/ USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET .

Lab Name: MRI Episode No.: 23S EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
PLSMZ—M
Matrix (aqueous/solid/leachate): solid % solids: 9§/, s
) ) Aah ID 5337
Receipt date: 01/07/98 Analysis Date: 01/14/98 I
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS I
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 3734.20 P l
7440-38=2_|Arsenic 1.69|_U_ _P_
7440-39-3__[Barium 47.18 P
7440-41-7_(Beryllium 0.51 _P_ l
7440-42-8__|Boron 3.91|_B_ _P_
7440-43-9__|Cadmium 0 .50 V4
7440-47-3_[Chromium 5.32 B3 I
7440-50~-8_ | Copper C.Lé 7
7439-89-6_|Iron G343.00 4
7439-92-1_|Lead 9.02 P_
7439-95-4_|Magnesium 608.55 _P_ l
7439-96-5_ |Manganese 295.99 . y 4
7439-97-6_|Mercury c.05| v “Ccv
7439-98-7_ | Molybdenum 0.84| B_|_ P '
7440-02-0_[Nickel 11.31 “P_
7782-49-2_|Selenium o.x6| v _HY
7440-24-6_|Strontium 5.68 _P_
7440-62~2__[Vanadium 11.09 _P_
7440-66-6_| 2zinc /9.48 £
Color before: BROWN Clarity before: NA Texture: COARSE I
Color after: YELLOW Clarity after: CLEAR Artifacts: No .
Comments:
11/89



Al I &5 I & 'E W T S Eh B B0 B aE e U G B e

USEPA - ITD b/

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 23S

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
SUsSM2-M
Matrix (aqueous/solid/leachate): solid__ % solids: #47
, Aok TH 533¢
Receipt date: 01/07/98 Analysis Date: 01/14/98
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminunm 3540.30|___ P_
7440~38=2__|Arsenic 1.55( 0_ P
7440-39-3_[Barium 46.38)| _P_
7440-41-7_|Beryllium 0.57| P
7440-42-8__|Boron 2.43| B_ P_
7440-43-9_|Cadmium 0.3% P
7440~47-3_[Chromium 107.20(__ _P
7440-50-8_|Copper 2.20 3
7439-89-6_|Iron 52v8.80 4
7439-92-1" |Lead 10.80| P
7439-95-4_ |Magnesium 586.09| P
7439-96-5_|Manganese R20.99 4
7439-97-6_ |Mercury o/t | B _cv
7439-98-7_|Molybdenum 1.93|_B_ _P_
7440-02-0_|Nickel 4.28( B_ P
7782-49-2_ |Selenium 0.22 _HY
7440-24-6_|strontium 9.29| P
7440-62~2_|Vanadium . 7.38|__ _P_
7440-66-6_|Zinc 79.02 4

Color before: BROWN Clarity before: NA Texture: MEDIUM

Color after: YELLOW Clarity after: CLEAR Artifacts: No

Cconments:

11/89



v/

Lab Name: MRI Episode No.: 23S
Contract No.: 8990081 SAS No.:
Matrix (aqueous/solid/leachate): solid % solids: #.9%

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Receipt date: 01/07/98

Analysis Date:401/14/98

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

SLSM2~M ’ l

Aab IV §339

CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum .3683.90| _P_
7440-38=2_|Arsenic 1.59| U _ p_
7440-39-3_|Barium 59.76 | __ _P_
7440-41-7_|Beryllium 0.51|_ _P_
7440-42-8__|Boron 2.55|_B_ “P_
7440~-43-9_ | Cadmium Q.2¢ p
7440-47-3_|Chromium 143.58| _B_
7440-50-8_ | Copper 10.35 p
7439-89-6_|Iron 2195.5¢ 4
7439-92-1_|Lead 11.02| P_
7439-95-4_|Magnesium 617.11| _P_
7439-96-5_|Manganese 354,5} P
7439-97-6_ |Mercury Q. iRl ¥ _cv
7439-98-7_|Molybdenum 2.28( B | . _P_
7440-02-0_|Nickel 4.11| B_ P
7782-49-2 |Selenium 025 _HY
7440-24-6_|Strontium 9.23|___ P
7440-62-2_|Vanadium 7.09 _P_
7440-66-6_|2inc 72.03 p
Color before: BROWN Clarity before: NA Texture: MEDIUM
Color after: YELLOW Clarity after: CLEAR Artifacts: No
Comments:
11/89

EPA SAMPLE NoO. l




. Lab Name: MRI

Contract No.: 8990081 SAS No.:
LUSM2-M
Matrix (aqueous/solid/leachate): solid % solids: 7.7
IReceipt date: 01/07/98 Analysis Date: 01/14/98 Aab ID 539y
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
ll CAS
' No. Analyte Concentration Cc Q M
l 7429-90-5_ | Aluminum 2395.60 P
7440-38=2_|Arsenic 1.69|_U_ _P_
7440-39-3_ |Barium 19.27 _pP_
. 7440-41-7_|Beryllitm 0.52 P
7440-42-8__[Boron 4.19|_B_ _P_
7440-43-9_|Cadmium 0./9|_Y 14
7440-47-3_|Chromium 3.50 _P_
7440~50-8_| Copper L2y P
7439-89-6_|Iron 3¢2).30 r
7439-92-1_|Lead 6.81 “P_
' 7439-95-4_|Magnesium 408.85 _P_
7439-96-5_|Manganese 1C2. 22 - P
7439-97-6_|Mercury c.l)| UV _Cv
l 7439-98-7_|Molybdenum 0.49| B_ P
7440-02~0_|Nickel 4.28| B_ P
7782-49-2_|Selenium o0.36 _HY
7440-24-6_|Strontium 4.71|_B_ _P_
7440-62-2_|Vanadium 4.65 _P_
7440-66-6_|Zinc 2).97 P
i
Color before: BROWN Clarity before: NA Texture: COARSE
Color after: YELLOW Clarity after: CLEAR Artifacts: No

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 23S

EPA SAMPLE NO.

Comments:

11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI

Contract No.: 8990081

Receipt date: 01/07/98

Color before:

Episode No.: 23S EPA SAMPLE NO.
SAS No.:
LLSM2-M
Matrix (aqueous/solid/leachate): solid % solids: 74,2
| . _ Aab ID
Analysis Date: 01/14/98 % 537/
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

CAS

No. Analyte Concentration c Q M
7429-90-5_|Aluminum 4197.70 P_
7440-38-2_|Arsenic 1.63| U _P_
7440-39-3_|Barium 38.33 “P_
7440-41-7_|Beryllium 0.78 _P_
7440-42-8_[Boron 2.37| B_ P
7440-43-9_|Cadmium 0./18| vV P
7440-47-3_|Chromium 3.62 _P_
7440-50~-8_ | Copper R.9% P
7439-89-6_|Iron Y3 3240 H33-<t1%% J2
7439-92-1_|Lead 11.66 _P_
7439-95-4 _|Magnesium 498.43 _P_
7439-96-5_|Manganese /20, 29 p
7439-97~6_|Mercury a./ | v _cv
7439-98-7_|Molybdenum 0.49( B_ _P_
7440-02-0_|Nickel 4.22|_B_ A
7782-49-2_|Selenium c.30 _HY
7440-24-6_|Strontium 9.99 _P_
7440-62-2_ |Vanadium 5.69 _P_
7440-66-6_|Zinc 5.3y p

BROWN Clarity before: NA Texture: COARSE

YELLOW Clarity after: CLEAR Artifacts: No

Color after:

Comments:

11/89



USEPA - ITD

J

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 258 EPA SAMPLE NO.

Contract No.: 5040042 SAS No.:

' SANDIA CANY
Matrix (aqueous/solid/leachate): solid

% solids: 9%a.4
Receipt date: 01/07/98 Analysis Date: 02/13/98
. , , Les \D 54D2
lConcentrat:Lon Units (ug/L or mg/Kg dry weight): mg/Kg .
' CAS
No. | Analyte Concentraticn C Q M
7429-90-5_|Aluminum 6668.70 . _P_

l 7440~-38-2_|Arsenic 1.70|_U_ _P_
7440-39-3_ |Barium 69.68 “P_
7440-41-7_|Beryllium 0.56 _P_

I 7440-42-8_|Boron 3.05|_B_ P
7440-43-9_|Cadmium 0.35 . =l
7440-47-3__| Chromium 183.43 |~
7440-50-8_| Copper 13.36|_ P
7439-89-6_|Iron 9358.60 . _P_
7439-92-1_|Lead -15.71 P
7439-95~4__|Magnesium 945.27 _P_

' 7439-96-5_ |Manganese 397.59 _|_P_
7439-97-6_|Mercury o |k —cv
7439-98=7_|Molybdenum 2.15|_B_ _P_

l 7440-02-0_ |Nickel 5.03 P
7782-49-2_|Selenium D.26 1Y _HY
7440-24-6_|Strontium 10.32 “P_
7440-62-2_|Vanadium 10.65 P
7440-66-6_| Zinc 99.32 P

l Color before: BROWN Clarity before: NA Texture: MEDIUM

Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No_
Comments:
l 11/89



FORM 1A ll
METALS ANALYSIS DATA SHEET

\/ USEPA - ITD

Episode No.: 25s EPA SAMPLE NO. l

Lab Name: MRI

Contract No.: 5040042 SAS No.:

Matrix (aqueous/solid/leachate): solid % solids: &4.0

Receipt date: 01/07/98 Analysis Date: 02/13/98

kap (D 5103
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

CAS
No. Analyte Concentration C Q M
7429-90-5_|ATuminum ~8034.40| ___ B_
7440-38-2_|Arsenic 1.70|_0_ P
7440-39-3_ |Barium’ 81.22(_ — P
7440-41-7_|Beryllium 0.70|__ P
7440-42-8_| Boron 2.02| B_ P
7440-43-9_|Cadmium o044 ____ £~
7440-47-3_|Chromium 7.58| P
7440-50-8" | Copper 9.56| | p”
7439-89-6_|Iron 9804.50| P
7439-92-1_ | Lead 14.64| | P
7439-95-4_|Magnesium 1158.80| B
7439-96-5_|Manganese 558.05|__ P
7439-97-6_|Mercury O %=l _cv
7439-98~7_ |Molybdenum 0.74|_B_|_- _P_
7440-02-0_|Nickel 12.83|_ P
7782-49-2_|Selenium 0.25 _HY
7440-24-6_|Strontium 13.48| _P_
7440-62-2_| Vanadium 15.54|___ -
7440-66-6_|Zinc 34.44| P

Color before: BROWN Clarity before: NA Texture: COARSE

Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No

Comments:
PAJARITO CANYON

11/89



Il Lab Name: MRI

: CA/ON DE

Matrix (aqueous/solid/leachate): solid___ % solids: ¢9.3 l VALLE

'Receipt date: 01/07/98 Analysis Date: 02/13/98

N . e D 5404
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 5068.60| P
7440-38-2_|Arsenic 1.74|_U_ P_
7440-39-3_|Barium 40.67|_ “P_
7440-41-7_|Beryllium 0.65( i
7440-42-8_|Boron 1.91|_B_ -
7440-43-9_|Cadmium o.1e|_ || £
7440-47-3_|Chromium 4.16|_ _P_
7440-50-8_ | Copper 3.03|__ _P_
7439-89-6_|Iron 4803.20}__ _P_
7439-92-1_|Lead 21.39|_ P_
17439-95-4__ |Magnesium 556.20|__ _P_

7439-96-5_ |Manganese 231.65)_ _P_
7439-97-6_|Mercury 010 | U _cv
7439-98-7_|Molybdenum 0.73|_B_ _P_
7440-02-0_|Nickel 4.25|_B_ P
7782-49-2_|Selenium 0. 2L (A _HY
7440-24-6_|Strontium 8.721__ _P_
7440-62-2_|Vanadium 6.34|__ _P_
7440-66-6_|Zinc 26.83|__ P

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Contract No.: 5040042 " SAS No.:

Episode No.: 258

EPA SAMPLE NO.

Color before: BROWN

Clarity before: NA

Texture: COARSE

Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
CANON DE VALLE

11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 258 EPA SAMPLE NO.
Contract No.: 5040042 SAS No.:

LOS ALAMOS
Matrix (aqueous/solid/leachate): solid % solids: “749.¢ CAMYDN

\

Analysis Date: 02/13/98
lAas ID 540%

Receipt date: 01/07/98

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 6330.80(___ “P_
7440-38=2_|Arsenic 1.70|_0_ P
7440-39~3_ [Barium 803.55| _ -
7440-41-7_|Beryllium 0.54|_ B
7440-42-8__|Boron 3.01|_B_ _P_
7440-43-9_ | Cadmium o-le|___ F_
7440-47-3_|Chromium 5.85| P
7440-50-8_ | Copper 11.66|_ _P_
7439-89~6_|Iron 8199.30|___ 3
7439-92-1" | Lead 19.58|_ P
7439-95-4_ |Magnesium 991.45({ P
7439-96-5_ | Manganese 308.99|__ _P_
7439-97-6_ | Mercury 0,08 | U _Cv
7439-98-7_|Molybdenum 0.65| B_|__ P
7440-02-0_|Nickel 5.72{_ "~ P
7782-49-2_|Selenium 0.25 |\ _HY
17440-24~6_| Strontium 9.14 _P_
7440-62-2_|Vanadium _ 10.03|___ P
7440-66-6_|Zinc 47.15|___ P
Color before: -BROWN Clarity before: NA Texture: MEDIUM
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No

Comments: .
LOS ALAMOS CANYON

11/89
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Appendix B

Water Sample Analysis Forms Catalog 8990081

MRI-A\R4661-60-01.DOC



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO.
l Contract No.: 8990081 SAS No.:
- LUWMO2
Matrix (agueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
lConcentration Units (ug/L or mg/Kg dry weight): wug/L_
CAS
. No. Analyte Concentration C Q M
7429-90-5_|Aluminum 1869.80 B_
7440-38-2_ |Arsenic 21.53|_U_ P_
7440-39-3_|Barium 28.89 B
7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_ | Boron 19.27|_U_ P_
l 7440-43-9_|Cadmium 1.58 _P_
7440-47-3_|Chromium 3.65 P
. 7440-50-8_| Copper 2.52| B_ “P_
' 7439-89-6_|Iron 559.50 P
7439-92-1_ |Lead 15.87|_U_ P
7439-95-4_|Magnesium 3106.30 _P_
7439-96-5_|Manganese . 10.65 _P_
7439-97-6_ |Mercury : _cv
7439-98-7_ |Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.42| U_ P
l 7782-49-2_|Selenium ke |u _HY
7440-24-6_|Strontium 65.05 P
7440-62~2_|Vanadium 2.83 _P_
l 7440-66-6_| Zinc 8.25|_B_ “P_
l Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
' Comments:
l 11/89




USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
VUWMO1
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L _
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 283.34 P
7440-38-2_|Arsenic 21.53|_U_ p_
7440-39-3_|Barium 2229.00 _P_
7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_ |Boron 19.27|_U_ P
7440-43-9_|Cadmium 1.98 _P_
7440-47-3_|Chromium 4.16 _P_
7440-50-8_| Copper 2.22| B_|_ P
7439-89-6_|Iron 227.44 P
7439-92-1_|Lead 15.87|_U_ “P_
7439~95-4_|Magnesium 5359.00 ) _P_
7439-96-5_|Manganese 54.39 _P_
7439-97-6_|Mercury : _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 5.93 B
7782~49-2_ | Selenium Qe |u _HY
7440-24-6_|Strontium 121.89 P_
7440-62-2_|Vanadium 3.48 P
7440-66-6_|Zinc 4.53|_B_ P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS  Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:

. VLWMO2
Matrix (agueous/solid/leachate): aqueous % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS ’

No. Analyte Concentration c Q M
7429-90-5_|Aluminum 201.77 P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_ [Barium 3025.00 P
7440-41-7_|Beryllium 0.34|_U_ P
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 1.47( U “P_
7440-47-3_[Chromium 4.16 P
7440-50-8_ | Copper 2.15|_U0_ “P_
7439-89~6_|Iron 140.54 “P_
7439-92-1_|Lead 15.87| U_ P
7439-95-4 [Magnesium 5396.90 _P_
7439-96-5_|Manganese 4.32|_B_ _P_
7439-97-6_ | Mercury Ccv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.82|7B” P
7782-49-2_ |Selenium 2% |u _HY
7440-24-6_(Strontium 128.79 _P_
7440-62-2_|Vanadium 3.67 _P_
7440-66-6_|2Zinc 4.73|_B_ P_

Color before: COLORLESS _ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
. L]
i
e “
11/89



USEPA - ITD '
FORM 1A
METALS ANALYSIS DATA SHEET
Lab Name: MRI Episode No.: 6W EPA SAMPLE NO. '
Contract No.: 8990081 SAS No.:
— PUWMO1 I
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98 .
Concentration Units (ug/L or mg/Kg dry weight): ug/L
CAS I
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 1556.60 P_ l
7440-38-2_[Arsenic 21.53|_U0_ “P_
7440-39-3_|Barium 35.18 _P_
7440~41-7_|Beryllium 0.34| U_ P '
7440-42-8_ | Boron 19.27|_U_ B :
7440-43-9_ | Cadmium 1.47| U “P_
7440-47-3_ | Chromium 4.42 P l
7440-50-8_ | Copper 2.71| B_ “P_
7439-89-6_|Iron 600.39 _P_
7439-92-1_|Lead 15.87|_U_ P_
7439-95-4 |Magnesium 2929.20 _P_
7439-96-5_|Manganese 11.93 _P_
7439-97-6_|Mercury _Ccv
7439-98-7_|Molybdenum 3.97|_U_|__. _P_ l
7440-02-0_[Nickel 4.42| U “P_
7782-49-2_[Selenium 3.z _HY
7440-24-6_ | Strontium 57.77 P .
7440-62-2_ | Vanadium 4.62 B
7440-66-6_|Zinc 8.09|_B_ P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA l
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No .
Comments:
11/89



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

lLab Name: MRI Episode No.: 6W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
PLWMO2
Matrix (agueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
Il CAS
No. Analyte Concentration C Q M
l 7429-90-5_|Aluminum 675.85 _P_
7440-38-2_ |Arsenic 21.53| U0_ P
7440-39-3_[Barium 32.85 P
' 7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_|Boron 19.27| U_ P
7440-43~9_|Cadmium 1.78 B:A
l 7440-47-3_|Chromium 4.33 TP
7440-50~8_| Copper 2.88| B_ P
7439-89-6_|Iron 252.65 P
7439-92-1"[Lead 15.87|_U_ P
7439-95-4_ |Magnesium 3134.00 _P_
7439-96-5_ |Manganese 3.09{_B_ - P
7439-97-6_|Mercury v
' 7439-98-7_|Molybdenum 3.97|_U_ P_
7440-02-0_|Nickel 5.22( B_ P
7782-49-2_|Selenium 3.2 _HY
' | 7440-24-6_ | Strontium 62.90 P
7440-62-2_|Vanadium 4.31 P
7440-66-6_|2inc 10.20|_B_ P
' Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
' Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89




USEPA - ITD '
FORM 1A Il
METALS ANALYSIS DATA SHEET
Lab Name: MRI Episode No.: 6W EPA SAMPLE NO. '
Contract No.: 8990081 SAS No.:
: SUWMO1 '
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98 .
Concentration Units (ug/L or mg/Kg dry weight): ug/L
CAS l
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 250.31 _P_ l
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 20.64 _P_
7440-41-7_[Beryllium 0.34|_B_ _P_ '
7440~42-8" |Boron 51.43|_B_ “P_
7440-43-9_[Cadmium 2.12 “P_
7440-47-3_|Chromium 11.76 _P_ I
7440-50-8_ | Copper 9.52 _P_
7439-89-6_|Iron 391.85 P
7439-92~1" [Lead 15.87(_U_ P
7439-95-4__|Magnesium 4935.00 _P_
7439-96-5_|Manganese 42.17 _P_
7439-97-6_|Mercury cv
7439-98-7_|Molybdenum 27.31|_B_|_. _P_ l
7440-02-0_|Nickel 9.77 P
7782-49-2_|Selenium e | _HY| -
7440-24~6_|Strontium 68.95 P l
7440-62-2__|Vanadium 14.01 _P_
7440~66-6_|Zinc 26.40 B
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No l
Comments: I
11/89



. USEPA - 1ITD

i FORM 1A
METALS ANALYSIS DATA SHEET

l Lab Name: MRI

Episode No.: 6W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
: SUWMO1D
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration C Q M
7429-90-5_[Aluminum 127.82 _P_
7440-38-2_|Arsenic 21.53| U_ “P_
7440-39-3_ |Barium 19.70 _P_
7440-41~7_|Beryllium 0.34| U_ P
7440-42-8__|Boron 50.28|_B_ _P_
7440~43-9_|Cadmium 2.54 “P_
7440-47-3_|Chromium 9.34 “P_
7440-50-8_| Copper 6.99 B
7439-89-6_|Iron 289.07 P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 5065.10 P
7439-96-5_ |Manganese 41.29 _P_
7439-97-6_ |Mercury _Cv
7439-98-7_[Molybdenum 29.10|_B_ _P_
7440-02~0_[Nickel 6.45 P
7782-49-2_|Selenium 26 | _HY
7440-24-6_|Strontium 71.15 _P_
7440-62-2_|Vanadium 12.77 P
7440-66-6_|2Zinc 26.44 . P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments
11/89




USEPA - ITD l

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO. '
Contract No.: 8990081 SAS No.:

— SLWMO02 1'
Matrix (agqueous/solid/leachate): aqueous_ % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS

No. Analyte Concentration o] Q M
7429-90-5_|ATuminum 89.49| P
7440-38-2_|Arsenic 21.53|_U_ P
7440-39-3_|Barium 19.82| _P
7440-41-7_{Beryllium 0.34|_U_ P_
7440-42-8_(Boron 60.77|_B_ P
7440-43-9_[Cadmium 1.69|_ P_
7440-47-3_[Chromium 6.03| P_
7440-50-8__| Copper 6.06| P_
7439-89-6_|Iron 248.74| _P_
7439-92-1_[Lead 15.87|_U_(_ P
'7439~95-4__|Magnesium 5527.00| P_
7439-96~5_[Manganese 35.70| | P
7439-97-6_ |Mercury ¢V
7439-98~7_ |Molybdenum 43.43(_B | . _pP_
7440-02-0_[Nickel 4.42( U_ A
7782-49-2_[Selenium 2.t | u _HY
7440-24-6_|Strontium 76.14| _P_
7440-62-2_|Vanadium 10.38| P_
7440-66-6_|Zinc 28.21| _P_

Color before: COLORLESS_

Color after:

Comments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89



. Lab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 6W

EPA SAMPLE NO.

. Contract No.: 8990081 SAS No.:
' LUWMO1
Matrix (agueous/solid/leachate): aqueous_ % solids:
.Receipt date: 01/07/99 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
l CAS
No. Analyte Concentration C Q M

' 7429-90-5_ | Aluminum 324.81 T
7440-38-2_|Arsenic 21.53|_U_ P
7440-39-3_|Barium 19.58 _P_

l 7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_|Boron 19.27|_U_ P
7440-43-9_|Cadmium 1.47|_U_ 2

' 7440-47-3_|Chromium 2.49| U_ P
7440-50-8_| Copper 2.15|_U_ P
7439-89-6_|Iron 110.44| B_ P
7439-92-1_|Lead 15.87|_U_ B
7439-95-4_|Magnesium 3124.50 _P_
7439-96-5_ |Manganese 1.59|_U_ _P_
7439-97-6_ |Mercury _cv

' 7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.42| U P

, 7782-49-2_|Selenium 2.¢ |1 _HY

. 7440-24-6_|Strontium 56.50 B
7440-62-2_|Vanadium 2.04| 0_ P
7440-66-6_|2Zinc 5.59|_B_ P

I Color before: COLORLESS_ Clarity before: CLEAR Texture: NA

l Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No

Comments:
11/89




USEPA - ITD '

FORM 1A
METALS ANALYSIS DATA SHEET

EPA SAMPLE NO. '

l LLWMO2 ||l

Lab Name: MRI Episode No.: 6W

Contract No.: 8990081 SAS No.:

o,

Matrix (aqueous/solid/leachate): aqueous_ % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

" Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Color before: COLORLESS

Color after:

Comments:

CAS

No. Analyte Concentration C Q M
7429-90-5_|Aluminum 371.65|____ P_
7440-38=2_|Arsenic 21.53|_0_ P_
7440-39-3_|Barium 19.92| _P_
7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_ (Boron 19.27|_U_ _P_
7440-43~9_|Cadmium 1.47|_U_ “P_
7440-47-3__|Chromium 2.49|_U_ _P_
7440-50-8_ | Copper 2.15(_U_ _P_
7439-89-6_|Iron 126.23|___ P
7439-92-1"|Lead 15.87| U_ P
7439-95-4_ |Magnesium 3151.80)_ _P_
7439-96~5_|Manganese l1.62|_B_ _P_
7439-97-6_ |Mercury _Ccv
7439-98-7_|Molybdenum 3.97(_U_|_ _P_
7440-02-0_|Nickel 4.42|_U_ P
7782-49-2_ |Selenium 2.¢ |4 _HY
7440-24-6_|Strontium 56.33|__ _P_
7440-62-2_|Vanadium 2.04( U_ P
7440-66-6_|Zinc 3.66|_B_ P

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89



—, -

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
' BlankWMO1
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_ |Aluminum 21.53|_U_ P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 1.61| B_ P
7440-41-7_(Beryllium 0.34|_U_ _P_
7440-42-8_[Boron 19.27(_U_ “P_
7440-43-9_ | Cadmium 1.47(_U_ P
7440-47-3_|Chromium 9.18 =
7440-50-8_| Copper 2.15|_U_ p_
7439-89-6_|Iron 76.26|_B_ “p_
7439-92-1" |Lead 15.87|_U_ P
7439-95-4__|Magnesium 36.27|_U_ _P_
7439-96-5__|Manganese 2.37|_B_ P
7439-97-6_|Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 15.12 — TP
7782-49-2_|Selenium 2.¢ | 4 _HY
7440~-24-6_|Strontium 0.23|_U_ _P_
7440-62-2_|Vanadium 2.04|_U_ _P_
7440-66-6_|Zinc 3.94( B_ P
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A

Lab Name:

Contract No.: 8990081 'SAS No.:

Matrix (aqueous/solid/leachate): aqueous_

MRT

METALS ANALYSIS DATA SHEET

Receipt date: 61/07/98

Episode No.: 6W

% solids:

Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 625.26| P_
7440-38-2_|Arsenic 21.53(_U_ _P_
7440-39-3_|Barium 2396.70(___ _P_
7440-41~7_|Beryllium 0.34|_U_ P
7440-42-8_|Boron 19.27|_u_ P_
7440-43-9_|cadmium 1.47| U P
7440-47-3_|Chromium 5.04| _P_
7440-50-8_| Copper 3.14| B_ P
7439-89-6_|Iron 359.10(_ P
7439-92~1 |Lead 15.87|_U_ P
7439-95-4_|Magnesium 4993.80|_ _P_
7439-96~5_|Manganese 60.99| _P_
7439-97-6_ |Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_{_. _P_
7440-02-0_|Nickel 6.90|_ P
7782-49-2_|Selenium 26 iy _HY| -
7440-24-6_|Strontium 118.13|__ _P_
7440-62~-2_[Vanadium 4.23| P
7440~66-6_|2Zinc 5.51|_B_ P
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89

.’ ’ _ -



' USEPA

- ITD

‘ FORM 1A

lLab Name: MRI

METALS ANALYSIS DATA SHEET

.Episode No.: 6W

EPA SAMPLE NO.

~Contract No.: 8990081 SAS No.:
VLWMO3
Matrix (aqueous/solid/leachate): agueous_ % solids:
|Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
'l CAS
) No. Analyte Concentration C Q M
l 7429-950-5_|Aluminum 289.84 P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 3371.50 “p_
l 7440-41-7_{Beryllium 0.34|_U_ _P_
7440-42-8_|Boron 37.15| _B_ “p_
7440-43-9_|Cadmium 1.68 “P_
. 7440-47-3_[Chromium 4.62 P
] 7440-50-8_ | Copper 2.62|_B_ _P_
7439-89-6_|Iron 178.96 P
7439-92-1_ |Lead 15.87| U_ P
l 7439-95-4_(Magnesium 4927.60 _P_
7439-96-5_|Manganese 5.60| B_ P
- 7439-97-6_ |Mercury _Cv
l 7439-98-7_ | Molybdenum 3.97| U_ P
7440-02-0_[Nickel 5.88 _P_
7782-49-2_[Selenium 2.6 _|U _HY
7440-24-6_|Strontium 125.41 -
7440-62-2_(Vanadium 3.58 _P_
7440-66-6_|Zinc 4.23|_B_ P
l Color before: COLORLESS_~ Clarity before: CLEAR Texture: NA
‘ Color after: COLORLESS_ Clarity after: CLEAR ~ Artifacts: No
Comments:
. 11/89




USEPA -~ ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Episode No.: 6W EPA SAMPLE NO.

Lab Name: MRI

Contract No.: 8990081 SAS No.:

PUWMO2

Matrix (aqueous/solid/leachate): aqueous_ % solids: 4'

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS
No. Analyte Concentration C Q M
7429-90-5_[Aluminum 4167.10| _P_
7440-38<2_ |Arsenic 21.53| _U_ _P_
7440-39~3_ |Barium 48.50|_ P
) 7440-41-7_|{Beryllium 0.36|_B_ _P_

7440-42-8_|Boron 19.27|_U_ P_
7440-43-9_|Cadmium 1.89|  — P_
7440-47-3_[Chromium 4.50|_ P
7440-50-8_ | Copper 2.78|_B_ _P_
7439-89-6_|Iron 1701.90|_ — P
7439-92-1_|Lead 15.87| U_ P
7439-95-4__|Magnesium 3409.80|__ _P_
7439-96-5_|Manganese 15.13(____|. _P_
7439-97-6_|Mercury _Ccv
7439-98-7_|Molybdenum 3.97({_U_ _P_
7440-02-0_|Nickel 7.90|__~ “P_
7782-49-2_[Selenium 2.¢ |u “HY
7440-24-6_|Sstrontium 65.75(__ _P_
7440-62-2_|Vanadium 5.81|__ _P_
7440-66-6_| Zinc 9.30| B_ P

Color before: COLORLESS_

Color after:

Comments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89



I Lab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 6W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
I PUWMO2D
Matrix (agueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
|l CAS
_} No. ' Analyte Concentration c Q M
I 7429-90-5_|Aluminum 404.48 _P_
7440-38-2_|Arsenic 21.53| U_ P
7440-39-3_|Barium 36.78 _P_
I 7440-41-7_|Beryllium 0.34|_U_ P
7440-42-8__|Boron 19.27) _U_ _P_
7440-43-9_|Cadmium 1.47|_U_ _P_
' 7440-47-3_|Chromium 2.94|7B_ P
7440-50-8_ | Copper 2.151_U_ _P_
7439-89-6_|Iron 176.14 “P_
7439-92-1_ |Lead 15.87|_U_ P_
l 7439-95-4_|Magniesium 3119.60 P
7439-96-5_ | Manganese 4.41(_B_ _P_
7439-97-6_ |Mercury “cv
.; 7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_[Nickel 5.15|_B_ P
7782-49-2_|Selenium 2.6 U _HY
' 7440-24-6_|Strontium 63.86 P_
! 7440-62-2_ | Vanadium 3.43 “P_
7440-66-6_|Zinc 4.05| B_ “P_
l Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
l Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
' 11/89




Lab Name:

Contract No.: 8990081

Matrix (aqueous/solid/leachate): aqueous__

MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Receipt date: 01/07/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration Q M

7429-90-5_|Aluminum 271.94| P_
7440-38=2_|Arsenic 21.53| U0_ “P_
7440-39-3_|Barium 32.88(__ _P_
7440-41-7_|Beryllium 0.35| B_ P
7440-42-8__|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 1.55| _P_
7440-47-3_|Chromium 2.91|_B_ _P_
7440-50-8__ | Copper 2.38| B_ P

7439-89-6_|Iron 129.15|_ | _P_
7439-92-1_|Lead 15.87|_U0_ P
7439-95-4_[Magnesium 2774.70|___ P
7439-96-5_|Manganese 4.25|_B_ _P_
7439-97-6__ [Mercury _Cv
7439-98-7 _[Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.42| U” “P_
7782-49-2_ [Selenium 2.¢ |y “HY
7440-24-6_|Strontium 57.60| _P_
7440-62-2_|Vanadium 2.46| P
7440-66-6_|Zinc 4.00| B P

Color before: COLORLESS

Color after: COLORLESS_

Comments:

SAS No.:

Episode No.: .6W

% solids:

Analysis Date: 04/22/98

Clarity after:

Clarity before: CLEAR

CLEAR

Texture:

Artifacts:

i'. b ‘... - ..! e .



lLab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 6W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
I SUWMO2
Matrix (aqueous/solid/leachate): aqueous_ % solids:
IReceipt'date: 01/07/98 BAnalysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
l CAS
No. Analyte Concentration c Q M
i 7429-90-5_|Aluminum 389.30 P_
7440-38%2_|Arsenic 21.53|_U_ P
7440-39-3_|Barium 20.88 P
l 7440-41-7_|Beryllium 0.34|_U_ P
7440-42-8_ | Boron 47.88|_B_ “P_
7440-43-9_|Cadmium 2.30 _P_
l 7440~-47-3__|Chromium 8.16 P
7440-50-8_ | Copper 6.73 _P_
7439-89-6_|Iron 332.76 P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_ |Magnesium 4009.90 _P_
i 7439-96-5_|Manganese 33.07 - P
7439-97-6_|Mercury _cv
l 7439-98~-7_|Molybdenum 27.46|_B_ _P_
7440-02-0_|Nickel 5.75 P_
7782-49~-2_|Selenium 2.6 | & _HY
‘ 7440-24-6_|Strontium 58.16 P
7440-62-2_|Vanadium 10.50 P
7440-66-6_| Zinc 21.86 P_
l Color before: COLORLESS  Clarity before: CLEAR Texture: NA
l Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
~ Comments:
| 11/89




USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
| SLWMO3 4'
Matrix (aqueous/solid/leachate): aqueous_ % solids: ’
Receipt date: 01/07/98 Analysis Date: 04/22/98 .
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS li
No. Analyte Concentration c Q M :
7429-90-5_|ATuminum 215.56|____ P_ i
7440-38-2_|Arsenic 21.53|°0_ P
7440-39-3_ |Barium 17.00|__ ~ P
7440-41~7_(Beryllium 0.34|_U_ P '
7440-42-8_|Boron 39.84|_B_ P_
7440-43-9_[Cadmium 3.15(_ p_
7440-47-3"|Chromium 7.92| 7 “p_ I
7440-50-8_ | Copper 5.71(____ P
7439-89-6_|Iron 181.49| P
7439-92-1_|[Lead 15.87|_U_ P_ B
7439-95-4_[Magnesium 3489.20|_ P '
7439-96-5_[Manganese 23.79|___ P ‘
7439-97-6_|Mercury _cv
7439-98~-7_|Molybdenum 25.36|_B [ __ P l
7440-02-0_|Nickel 5.41| B P
7782-49-2_[Selenium 2.6 |4 _HY
7440-24-6_|Strontium 53.27| _P_
7440-62-2_|Vanadium 9.06( _P_
7440-66-6_|Zinc 16.82| _P_

Color before: COLORLESS_

Color after:

Comnments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89




I Lab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 6W

EPA SAMPLE NO,

Contract No.: 8990081 SAS No.:
LLWMO3
' Matrix (aqueous/solid/leachate): agueous_ % solids:
. Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 426.58 _P_
7440-38-2_|Arsenic 21.53|_U_ P
'|7440-39-3_|Barium 23.89 _P_
7440-41-7_[Beryllium 0.34|_B_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 1.47|_U_ P_
7440-47-3__|Chromium 5.89 P_
7440-50~-8_ | Copper 3.26|_B_ _P_
7439-89-6_|Iron 134.52 P_
7439-92-1_ |Lead 15.87|_U_ P
7439-95-4_|Magnesium 3044.80 _P_
7439-96~-5_[Manganese 2.37|_B_ P
7439-97-6_|Mercury _Cv
7439-98-7_ |Molybdenum 3.97|_U_ _P_
7440-02-0_ |Nickel 8.67 P_
7782-49-2_|Selenium 2.6 |4 _HY
7440-24-6_|Strontium 60.91 _P_
7440-62-2_|Vanadium 5.61 _P_
7440-66-6_| Zinc 4.61| B_ “P_
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89

~
W




Lab Name: MRI Episode No.: 6W
Contract No.: 8990081 SAS No.:
Matrix (aqueous/solid/leachate): aqueous_ % solids:

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Receipt date: 01/07/98

Color before: COLORLESS_

Color after:

EPA SAMPLE NO.

’ BLKWMO2 - '

Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. . Analyte Concentration C Q M
7429-90-5_(AIuminum 34.56|_B_ 3
7440-38+2_|Arsenic 21.53|_U_ _p_
7440-39-3__|Barium 0.79| Uu_ P
7440-41-7_|Beryllium 0.34|_U_ P
7440-42-8_|Boron 19.27|_U_ “P_
7440-43-9_[cadmium 1.47|_U_ P
7440-47-3_|Chromium 3.43|__ B
7440-50-8_ | Copper_ 2.32| B_ P
7439~89-6_-|Iron 5.62|_B_
7439-92-1_|Lead 15.87(_U_ P
7439-95-4_ |Magnesium 47.08|_B_
7439-96-5_ |Manganese 1.59]|_U_|. _
7439-97-6__|Mercury _cv
7439-98~7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.42| U P
7782-49-2_|Selenium 2.6 | & _HY
7440-24-6_|Strontium 0.23| _U_ _P_
7440-62-2_[Vanadium 2.28|_ "~ B
7440-66-6_|2inc 3.97|_B_ P
Clarity before: CLEAR Texture: NA
Clarity after: CLEAR Artifacts: No

Comments:

COLORLESS _

11/89
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I Lab Name: MRI

.
- Yy T

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 7W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
. VUWMO4
'Matrix (aqueous/solid/leachate): aqueous_ % solids:
iReéeipt date: 01/07/98 . Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 1003.80 P
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_ |Barium 2688.90 B
7440-41-7_|Beryllium 0.44| B _P_
7440-42-8_|Boron 19.27|_U_ B
7440-43-9_ | Cadmium 3.75 “P_
7440-47-3_|Chromium 10.65 _P_
7440-50-8_ | Copper 6.48 P
7439-89-6_|Iron 472.75 P_
7439-92-1_|Lead 15.87|_U_ “P_
7439-95-4_|Magnesium 5503.90 _P_
7439-96-5_|Manganese 30.60 _P_
7439-97-6_|Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 13.31 P
7782-49-2_[Selenium 2.6 | n _HY
7440-24-6_|[Strontium 126.14 _P_
7440-62-2_|Vanadium 9.53 _P_
7440-66-6_| Zinc 11.99 P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89




A ‘

USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.

o &>

Contract No.: 8990081 .SAS No.:

l VUWMO04D ’I
Matrix (aqueous/solid/leachate): agqueous_ % solids: ?
Receipt date: 01/07/98 Analysis Date: 04/22/98 I
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS !l
No. Analyte Concentration c Q M
7429-90-5_| Aluminum . 1167.30| ___ P_ '
7440-38=2_|Arsenic 21.53| U_ _P_
7440-39-3" [Barium 2735.00|_ P_ -
7440-41-7_[Beryllium 0.39|_B _P_ '
7440-42-8_|Boron 19.27|_U_ _P_ -
7440-43-9_|Cadmium 4.07|__ " P
7440-47-3_ | Chromium 8.91f_ B I
7440-50-8_ | Copper 5.04|! B_ _P_
7439-89-6_|Iron 551.34) P
7439-92-1_ |Lead 15.87|_0_|_ P j
7439-95~4_|Magnesium 5539.00|__ _P_ l
7439-96-5_|Manganese 30.96( -
7439-97-6_|Mercury _Ccv
7439-98~7_|Molybdenum 3.97|_U_|__ _P_ '
7440-02-0_|Nickel 9.50|_ ~ “P_
7782-49-2_|Selenium 26 | u _HY .
7440-24-6_|Strontium 127.43(___ P 'I
7440-62-2_|Vanadium 8.10| _P_ |
7440-66-6_|Zinc 10.74| B_ P

Color before: COLORLESS_

Color after:

Comments:

COLORLESS_

Clarity after:

Clarity before: CLEAR

-CLEAR

Texture: NA

Artifacts:

No

11/89



- Ty S My NS ax T SR

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
VLWMO5
Matrix (agqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98  Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration Cc Q M
7429-90-5_|Aluminum 755.66 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 3194.70 ' “P_
7440-41-7_|Beryllium 0.42|_B_ “P_
7440-42-8_|Boron 27.48| B_ P
7440-43-9_|Cadmium 3.50 _P_
7440-47-3_|Chromium 9.70 _P_
7440-50-8_| Copper 6.65 “P_
7439-89-6_|Iron 353.94 “P_
7439-92-1__|Lead 15.87| U_ “P_
7439-95-4_|Magnesium 5602.60 _P_
7439-96-5_ |Manganese 3.84|_B_ P
7439-97-6_ |Mercury cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 10.25 “P_
7782-49-2_|Selenium 2.6 | _HY
7440-24-6_|Strontium 132.35 _P_
7440-62-2_|Vanadium 8.48 “P_
7440-66-6_|2inc 8.94| B_ -
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89



/-

USEPA - ITD
FORM 1A
METALS ANALYSIS DATA SHEET
Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.'
Contract No.: 8990081 SAS No.:
| PUWMO04
Matrix (aqueous/solid/leachate): aqueous_ % solids: ‘
Receipt date: 01/07/98 Analysis Date: 04/22/98 '
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS E’
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 3921.30 _P_ l
7440-38~2_|Arsenic 21.53| _U_ _P_
7440-39-3_|Barium 52.38 P
7440-41-7_|Beryllium 0.48|_B_ _P_ '
7440-42-8__|Boron 19.27|_U_ P .
7440-43-9_|Cadmium 2.71 _P_ 4
7440-47-3_[Chromium 8.62 _P_ (|
7440-50-8_ | Copper 5.42|_B_ _P_ !
7439-89-6_|Iron 1587.50 P
7439-92-1_|Lead 15.87|_U_ P_ »
7439-95-4_|Magnesium 4017.10 _P_ I
7439-96-5_|Manganese 12.52 _P_ _'
7439-97-6_ |Mercury _Cv
7439-98-7_ | Molybdenum 3.97| 0| P 'I
7440-02-0_|Nickel 6.70 P
7782-49-2_|Selenium 2.¢ |y _HY|
7440-24~6_|Strontium 76.43 P ~
7440-62-2_|Vanadium 8.70 _P_
7440-66-6_|Zinc 12.06 P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA '
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No '
Comments:
11/89 ;



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
PLWMO5
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/LAor mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_[Aluminum _3275.70 P
7440-38-2__[Arsenic 21.53| U_ P
7440-39-3_|Barium 49.83 _P_
7440-41-7_|Beryllium 0.43| B_ P
7440-42-8_|Boron 19.27|_U_ P
7440-43-9_|Cadmium 2.90 _P_
7440-47-3_|Chromium 5.89 _P_
7440-50-8_ | Copper 2.91( B “P_
7439-89-6_|Iron 1342.80 p_
7439-92-1_[Lead 15.87|_U_ P
7439-95-4_|Magnesium 3986.90 _P_
7439-96-5_|Manganese 9.01 _P_
7439-97-6_ |Mercury__ _Cv
7439-98-7_|Molybdenun 3.97|_U_ _P_
7440-02-0_|Nickel 8.33 “p_
7782-49-2_|Selenium Z6 | U _HY
7440-24-6_|Strontium 77.07 P
7440-62-2_|Vanadium 6.31 _P_
7440-66-6_|Zinc 9.15|_B_ P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 7w EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
SUWMO0O4

Matrix (aqueous/solid/leachate): aqueous_ % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS
No. Analyte Concentration c Q M

7429-90-5_|Aluminum 133,14 P_
7440-38+2_|Arsenic 21.53|_U_ P
7440-39-3_|Barium 31.16| B
7440-41-7_|Beryllium 0.37}| _B_ P_
7440-42-8_|Boron 69.59| B _P_
7440-43-9__|Cadmium 2.78(____ P
7440-47-3_{Chromium 10.74| P
7440-50-8_| Copper 6.27(____ _P_
7439-89-6_|Iron 540.27| P
7439-92-1_|Lead 15.87|_U_ _p_
7439-95-4_|Magnesium 6128.30(__ B
7439-96-5_|Manganese 67.88|_ | _P_
7439-97-6_ |Mercury _Cv
7439-98-7_|Molybdenum 47.01|_B_|_- _P_
7440-02-0_|Nickel 7.54|_ " [
7782-49-2_|Selenium R _HY
7440~24-6_|Strontium 75.65| P
7440-62~2_ [Vanadium 12.67| B
7440-66-6_|2Zinc 24.68| _P_

Color before: COLORLESS_

Color after:

Comments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

ﬁ-.l . - -

11/89

- w s

-



"

d

-
\

S By ..

Lab Nane:

Color before: COLORLESS_

Color after:

Comments:

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

MRI Episode No.: 7W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
N SLWMO5
'Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 92.89|_ _P_
7440-38~2_|Arsenic 21.53|_U_ _P
7440-39-3_|Barium 32.11)_ P_
7440-41-7_|Beryllium 0.34|_U_ p_
7440-42-8_|Boron 65.92| _B_ P_
7440-43-9_|Cadmium 1.52| P
7440-47-3_[Chromium 8.22| P
7440-50-8_| Copper 4.53|_B_ “P_
7439-89-6_|Iron 425.49|_ “P_
7439-92-1_|Lead 15.87|_U_ P_
7439-95-4_|Magnesium 6973.40|__ P_
7439-96-5_|Manganese 49.22| P_
7439-97~6_|Mercury v
7439~-98-7_|Molybdenum 42.83|_B_|_ _P_
7440-02-0_|Nickel 6.26| “P_
7782-49~-2_|Selenium 2.¢ |\ _HY
7440-24-6_|Strontium 85.88|_ _P_
7440-62~2_|Vanadium 10.51|_ _P_
7440-66-6_|Zinc 22.85|____ “P_

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts: No

11/89



Lab Name: MRI

USEPA - ITD

FORM 1A .

METALS ANALYSIS DATA SHEET

- e

-

Episode No.: 7w EPA SAMPLE NO.:
Contract No.: 8990081 . SAS No.: :
LUWMO4 m
Matrix (aqueous/solid/leachate): aqueous_ % solids: o
Receipt date: 01/07/98 Analysis Date: 04/22/98 '
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS !
No. Analyte Concentration C Q M
7429-90-5_|Aluminum -1140.70 _P_ l
7440-38-2_|Arsenic 21.53|U0_ “P_ ‘
7440-39-3"|Barium 29.37 P
7440-41~7 |Beryllium 0.34]| U_ _P_
7440-42-8_ | Boron 19.27|_U_ P
7440-43-9_|Cadmium 1.47|_U_ _P_
7440-47-3_|Chromium 2.49|_U_ _P_ '
7440-50-8_ | Copper 2.15(_U_ _P_
7439-89~-6_|Iron 362.59 _P_ -
7439-92-1"|Lead 15.87 70 P '/
7439-95-4_[Magnesium 3437.70 _P_
7439-96-5_|Manganese 3.15| B _P_
7439-97-6_|Mercury cv
7439-98-7_|Molybdenum 3.97|_0_| P
7440-02-0_|Nickel 4.42|"u” P
7782-49~2_ | Selenium 2.6 | aq _HY pe
7440-24-6_|Strontium 77.09 B I
7440~62~2 |Vanadium 2.04|_U_ _P_
7440-66-6_| Zinc 4.92| B” P '
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No "
Comments: l
11/89 ,



USEPA - ITD

FORM 1A

i
-

¥

Lab Name: MRI

METALS ANALYSIS DATA SHEET

Episode No.: 7W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
LLWMO5
‘Matrix (aqueous/solid/leachate): aqueous_ % solids:
'Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (\ig/L or mg/Kg dry weight): ug/L_
ll CAS
No. Analyte Concentration c Q M
l 7429-90-5_|Aluminum 933.20 _P_
7440-38-2_|Arsenic 21.53(_U_ _P_
o 7440-39-3_[Barium 28.92 P
I 7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_ | Boron 19.27|_U_ P
7440-43-9_|Cadmium 1.47|_U_ “P_
| 7440-47~3_|Chromium 2.49|_U_ _P_
7440-50-8_ | Copper 2,15|_U_ _P_
7439-89-6_|Iron 298.80 P
- 7439-92-1_ |Lead 15.87|_U_ =
7439-95-4__|Magnesium 3446.80 _pP_
7439-96~5_ |Manganese 2.74(_B_| - P
7439-97-6_|Mercury _cv
i 7439-98-7_ |Molybdenum 3.97(_U_ _P_
7440-02-0_[Nickel 4.42| U_ P
- 7782-49-2_|Selenium 2¢ |wn _HY
II 7440-24-6_[Strontium 75.97 P_
7 7440-62-2_|Vanadium 2.04|_U_ _P_
7440-66-6_|Zinc 3.94| B_ -
l" Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
'«, Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
11/89



Lab Name:

Contract No.: 8990081

MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 7W

Receipt date: 01/07/98

I BLKWM04
Matrix (aqueous/solid/leachate): agueous_ % solids:
Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration C Q M
7429-90-5_[Aluminum 21.53|_U_ _P_
7440-38-2_|Arsenic 21.53{_U_ _P_
7440-39-3_|Barium 0.79|_U_ P
7440-41-7_|Beryllium 0.34( U_ _P_
7440-42-8_ | Boron 19.27| U_ P
7440-43-9_|Cadmium 1.47|_U_ _P_
7440-47-3_(Chromium 2.49|_U_ _P_
7440-50-8_| Copper 2.15(_U_ P
7439-89-6_[Iron 2.61|_U_ P
7439-92-1_|Lead 15.87|_U_ P_
7439-95-4_[Magnesium 36.27|_U_ _P_
7439-96-5_|Manganese 1.59|_U_ _P_
7439-97-6_|Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_|{_ _P_
7440-02-0_|Nickel 4.42| U P
'|7782-49-2_[Selenium 2.¢ |u _HY| .

7440-24-6_|Strontium 0.23|_U_ P
7440-62-2_|Vanadium 2.04| U_ _P_
7440-66-6_|Zinc 1.70|_B_ “P_

Color before: COLORLESS

Color after:

Comments:

SAS No.:

EPA SAMPLE NO.

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts: No

11/89
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l  USEPA - ITD
FORM 1A
METALS ANALYSIS DATA SHEET
'y Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
‘ ' VUWMO6
' Matrix (aqueous/solid/leachate): aqgueous_ % solids:
l Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
. CAS
No. Analyte Concentration c Q M
' 7429-90-5_[Aluminum . 1720.10 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
) 7440-39-3_|Barium 4239.60 P
I 7440-41-7_[Beryllium 0.34|_U_ _P_
‘ 7440-42-8_|Boron 20.97|_B_ “P_
7440-43-9_|Cadmium 1.52 _P_
7440-47-3_|Chromium 2.49(_U_ _P_
7440-50-8_ | Copper 2.15(_U_ _P_
7439-89-6_|Iron 803.52 “P_
7439-92-1_|Lead 15.87| _U_ “P_
, 7439-95-4_ |Magnesium 5318.10 _P_
7439-96-5_ |Manganese 88.28 _P_
7439-97-6__|Mercury _Cv
' 7439~98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 4.42| U P
7782-49-2_|Selenium 2.¢__lQ _HY
i 7440-24-6_|Strontium 144.41 P
. 7440-62-2_|Vanadium 2.04(_U_ _P_
g 7440-66-6_|Zinc 6.38|_B_ P
.‘/ Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
'\ Color after: COLORLESS  Clarity after: CLEAR Artifacts: No
l Comments:
11/89




USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

EPA SAMPLE Nd.

Lab Name: MRI Episode No.: 7W
Contract No.: 8990081 SAS No.:
: VLWMO7

Matrix (aqueous/solid/leachate): aqueous % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS
No. Analyte Concentration c Q M

7429-90-5_|Aluminum 645.88| _P
7440-38~2_|Arsenic 21.53|_U_ P
7440-39-3_|Barium 4990.50|_ _P_
7440~-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8_|Boron 103.68|_B__ P_
7440-43-9_|Cadmium 2.15|_ _P_
7440-47-3_[Chromium 2.49| U_ P
7440-50-8__| Copper 2.19| B_ P
7439-89-6_|Iron 304.71) P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4__|Magnesium 5313.60(_ P
7439-96-5_|Manganese 9.98|__ _P_
7439-97-6__[Mercury cv
7439-98-7_|Molybdenum 3.97(_U_|_ _P_
7440-02-0_|[Nickel 5.94(_ ~ P
7782-49-2_|Selenium 26 |u _HY
7440~-24-6_|Strontium 155.03| P
7440-62-2__|Vanadium 2.04| U_ P
7440-66-6_|2inc 6.86| B_ p_

Color before: COLORLESS_

Color after:

Conments:

COLORLESS_

Clarity before: CLEAR

Clarity after: CLEAR

Texture: NA

Artifacts:

No

I
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USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

' /‘ Lab Name: MRI

Episode No.: 7W EPA SAMPLE NO.

_ Contract No.: 8990081 SAS No.:

n | PUWMO6

|| Matrix (aqueous/solid/leachate): aqueous_ % solids:

iReceipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

l' CAS

) No. Analyte Concentration C Q M

' 7429-90-5_[Aluminum 14893.00 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 87.71 P_

' 7440-41-7_|Beryllium 0.65 _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 2.62 P

! 7440-47-3_|Chromium 6.11 _P_
7440-50-8_| Copper, 3.13| B_ A
7439-89-6_|Iron 6244.50 P

1 7439-92-1_|Lead 15.87|_U_ P_

I 7439-95-4_|Magnesium 5069.80 _P_
7439-96-5_ |Manganese 29.93 _P_
7439-97-6_|Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_

| 7440-02-0_|Nickel 8.02 P_

7782-49-2_|Selenium 2.C | _HY

, 7440-24-6_|Strontium 88.08 _P_
7440-62-2__|Vanadium 11.03 P

' 7440-66-6_|Zinc 21.78 P

l Color before: COLORLESS_  Clarity before: CLEAR Texture: NA,

I Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No

Comments:
I 11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI

Contract No.: 8990081 SAS No.:

Matrix (aqueous/solid/leachate): agqueous_ % solids:

Episode No.: 7W

EPA

SAMPLE NO.

l

' PLWMO7

-t

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Color before: COLORLESS_

Color after:

Comments:

CAS

No. Analyte Concentration C Q M
7429-90-5_|ATuminum 539.10(_ _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_[Barium 46.94|_ — p_
7440-41-7__|Beryllium 0.34|_U_ _P_
7440-42-8_ | Boron 19.27|_U_ P
7440-43-9_|cadmium 1.96(  ~ “P_
7440-47-3__[Chromium 2.49|70_ P
7440-50~8_ | Copper 3.16|_B_ _P_
7439-89-6_|Iron 298.91|_ P
7439-92-1_|Lead 15.87|_U_ P
7439~-95-4_|Magnesium 3717.90| _P_
7439-96-5_|Manganese 4.54| B _P_
7439-97-6_|Mercury _Cv
7439-98-7_ [Molybdenum 3.97(_U_{ . _P_
7440-02-0_[Nickel 5.95|" P
7782-49-2_|Selenium 2.6 |u _HY
7440-24-6_|Strontium 78.98| _P_
7440-62~2__|Vanadium 2.04| U_ _P_
7440-66-6_|Zinc 4.75|_B_ P

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

L
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11/89



- agm

,ab Name:

~ontract No.:

o

B A

i
!

MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

8990081 SAS No.:

Episode No.: 7W

EPA SAMPLE NO.

SUWMO6
atrix (aqueous/solid/leachate): aqueous_ % solids:
ieceipt date: 01/07/98 Analysis Date: 04/22/98
-oncentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 224.35 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 36.46 _P_
7440-41-7_|Beryllium 0.34|_U_ _P_
7440-42-8__|Boron 60.20(_B _P_
, 1 7440-43-9_ | Cadmium 2.45 _P_
! 7440-47-3_|Chromium 6.71 _P_
. 7440-50-8_ | Copper 4.74|_B_ P
~ 7439-89-6_|Iron 361.09 P
7439-92-1_|Lead 15.87|_U_ P
! 7439-95-4__|Magnesium 5196.10 _P_
7439-96-5_ | Manganese 60.80 P
- 7439-97-6_ | Mercury _cv
B 7439-98-7_|Molybdenum 77.60 _P_
| 7440-02-0_[Nickel 7.49 P
_ 7782-49-2_ |Selenium 2.¢ {n _HY
7440-24-6_|Strontium 72.28 P
7440-62-2_|Vanadium 9.37 “P_
i 7440-66-6_|2inc 32.45 P
Color before: COLORLESS _ Clarity before: CLEAR Texture: NA
olor after: COLORLESS_  Clarity after: CLEAR Artifacts: No
omments:
11/89
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USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: MRI Episode No.: 7W

Contract No.: 8990081 SAS No.: )
l LUWMO6D :
Matrix (aqueous/solid/leachate): agueous_ % solids: :
Receipt date: 01/07/98 Analysis Date: 04/22/98 :
Concentration Units (ug/L or mg/Kg dry weight): ug/L_ ‘
|
CAS ‘
No. Analyte Concentration c Q M
{
7429-90-5_|Aluminum 781.44| P §
7440-38-2".|Arsenic 21.53| U_ P_
7440-39-3__|Barium 28.44|_ “P_ [
7440-41-7_|Beryllium 0.34| B_ _P_ { m
7440-42-8_[Boron 19.27|_U_ “P_
7440-43-9_|Cadmium 1.63|_ P ,
7440-47-~3_|Chromium 2.49|_U_ _P_ | .
7440-50~-8_ | Copper 2.15(_U_ _P_ ;
7439-89-6_|Iron 244.75|__ P
7439-92-1_ | Lead 15.87( 0_ P ,-‘Qi
7439-95-4 |Magnesium 3226.60)__ P i
7439-96-5_|Manganese 2.71| B_ P
7439-97-6_ [Mercury “cv .
7439-98-7_ | Molybdenum 3.97| U_ —|Tp_ ! li
7440-02-0_|Nickel 4.42| U _P_ v
7782-49-2_|Selenium 2.6 | _HY -
7440-24~6_|Strontium 71.61(__ _P_ '\
7440-62-2_|Vanadium 2.04|_U_ _P_ '
7440-66-6_| zinc 13.06|_ P_ l

Color before: COLORLESS_

Color after:

Comments:

COLORLESS_

c1arity.after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89
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Lab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 7W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
: LLwWMO7
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 829.03 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 27.65 _P_
7440-41-7_|Beryllium 0.34) U_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 2.43 _P_
7440-47-3_|Chromium 2.49|_U_ _P_
7440-50-8_ | Copper 2.15| U_ _P_
7439-89-6_|Iron 258.93 -
7439-92-1_|Lead 15.87|_U0_ P
7439-95-4 |Magnesium 3170.30 _P_
7439-96-5_|Manganese 2.86|_B_ _P_
7439-97-6_ |Mercury _Cv
7439-98~7_|Molybdenum 3.97(1_U_|_ _P_
7440~-02-0_|Nickel 4.42|"U_ P
7782-49-2_|Selenium 2.¢ | —_|_HY
7440-24-6_|Strontium 69.24 _P_
7440-62-2_ | Vanadium 2.04| U_ P
7440-66-6_|2inc 4.61| B P
Color before: COLORLESS _ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Episode No.: 7W EPA SAMPLE NO.

Lab Name: MRI

Contract No.: 8990081 SAS No.:
BLKWMO04-2
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS -

No. Analyte Concentration Cc Q M
7429-90-5_|Aluminum 21.53|_U_ P
7440-38<2_|Arsenic 21.53|_U_ P
7440-39-3_[Barium 0.79|_U_ P
7440-41-7_|Beryllium 0.36|_B_ P
7440~42-8_|Boron 19.27(_U_ P_
7440-43-9_|Cadmium 1.47| U P
7440-=47-3_|Chromium 2.49( U_ P_
7440-50-8_ | Copper 2.15|_U_ P
7439-89~6_|Iron 2.61|_U_ P
7439-92~-1_|Lead 15.87| U_ -
7439-95-4 _|Magnesium 36.27|_U_ P_
7439-96-5_[Manganese 1.59|_U_ P
7439-97-6_ [Mercury _cv
7439-98-7_|Molybdenum 3.97] U | . _P_
7440~-02-0_[Nickel 4.42| U_ P
7782-49-2_[Selenium . 2.6 | @& _HY
7440-24-6_{Strontium 0.23| U_ _P_
7440-62-2_|Vahadium 2.04( _U_ _P_
7440-66-6_|Zinc 4.16|_B_ P

Color before: COLORLESS_

Color after:

Comments:

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89
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USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
VUWMO08
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum - 1441.90 _P_
7440-38-2_|Arsenic 21.53| U_ p_
7440-39-3_|Barium 3403.00 P
7440-41-7_{Beryllium 0.39{ B_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_[cadmium 2.44 P_
7440-47-3_|Chromium 4.14 _P_
7440~-50-8__|Copper 2.35|_B_ _P_
7439~89-6_|Iron 658.59 P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 5530.00 _P_
7439-96-5_|Manganese 25.44 - P
'17439-97-6_ |Mercury Ccv
7439-98-7_|Molybdenum 3.97|_U_|_ P
7440-02-0_|Nickel 5.35( B_ P_
7782-49-2_[Selenium 2.6 |0 _HY
7440-24-6_|Strontium 135.30 _P_
7440-62-2_|Vanadium 3.67 _P_
7440-66-6_|Zinc 6.48| B_ P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A

Lab Nanme:

Contract No.:

Matrix - (aqueous/solid/leachate): aqueous_

MRI _

'METALS ANALYSIS DATA SHEET

Receipt date: 01/07/98

8990081

SAS No.:

Episode No.: 8W

% solids:

EPA SAMPLE NO. '

, VLWMO09 hl

Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS . .

No. Analyte Concentration cl|l Q M
7429-90-5_|Aluminum .1008.80|_ _P_
7440-38-2_|Arsenic 21.53| U _ P
7440-39-3_ |Barium 3779.00|_ P_
7440-41~7_|Beryllium 0.34| U_ P
7440-42-8_|Boron 34.37|_B_ P_
7440-43-9_|Cadmium 2.38{ P
7440-47-3_|Chromium 50.29(_ P
7440-50-8_ | Copper 5.02| B _ _P_
7439-89-6_|Iron_ 798.61| P
7439-92-1" |Lead 15.87| U_ P
7439-95~4_|Magnesium 5696.40|_ P
7439-96-5_|Manganese 17.96|_ P
7439-97-6_|Mercury _CcV
7439-98-7_|Molybdenum 3.97|_U_[_ P
7440-02-0_|Nickel 103.34|_ p_
7782-49-2 | Selenium 2.¢ |u _HY| _
7440-24-6_|Strontium 143.65| _P_
7440-62-2 |Vanadium 2.04|_U_ _P_
7440-66-6_|Zinc 10.80|_B_ P

Color before: COLORLESS_

Color after:

Comments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

T S BN e N i S B A EE an

11/89



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
. PUWMOS

Matrix (aqueous/solid/leachate): aqueous_ % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): wug/L_

CAS
No. Analyte Concentration c Q M

7429-90~-5_[Aluminum - 3991.10 _P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 52.43 _P_
7440-41-7_|Beryllium 0.52| B _ _P_
7440-42-8_|Boron 19.27(_U_ _P_
7440-43-9_ | Cadmium 2.52 _P_

- 7440-47-3_|Chromium__ 4.40 _P_
7440-50-8_ | Copper 9.37 _P_
7439-89-6_|Iron 1640.50 B
7439-92-1_|Lead 15.87| _U_ P
7439-95-4_|Magnesium 4032.90 _P_
7439-96-5_|Manganese 14.96 _P_
7439-97-6_|Mercury _cv
7439-98-7_|Molybdenum 3.97(_U_|_ _P_
7440-02-0_|Nickel 6.97 _P_
7782-49-2_|Selenium 2.¢ |« _Hy
7440-24-6_|Strontium 77.84 _P_
7440-62-2_|Vanadium 4.99 _P_
7440-66-6_|Zinc 13.05 P

Color before: COLORLESS_  Clarity before: CLEAR Texture: NA

Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No

Comments:

11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

EPA SAMPLE NO.

l PLWMO9 hl

Episode No.: 8W

Lab Name: MRI

Contract No.: 8990081  SAS No.:

Matrix (aqueous/solid/leachate): aqueous % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Color before: COLORLESS_

Color after:

Comments:

CAS

No. Analyte Concentration c Q M
7429-90-5_[Aluminum . 3606.20| P_
7440-38=-2_|Arsenic 21.53|_U_ p_
7440-39~3__|Barium 51.94( _P
7440-41-7_|Beryllium 0.43( B_ _P_
7440-42-8_|Boron 19.27|_U_ P
7440-43-9_|cadmium 2.35|__ _p_
7440~47-3_|Chromium 3.90|__ _P_
7440-50-8_ | Copper 6.15; _P_
7439-89-6_|Iron 1522.00( P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 3959.20|_ P
7439-96-5_|Manganese 10.17| _P_
7439-97-~6_ |Mercury _cv
7439-98-7_|Molybdenum 3.97|_U_|_ _P_
7440-02-0_|Nickel 6.89|_ _P_
7782-49-2_|Selenium 2.6 n : _HY
7440-24-6_|Strontium 77.20| _P_
7440~62-2_|Vanadium 4.32) _P_
7440-66-6_|Zinc 12.85|_ _P_

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89




Lab Name: MRI

.USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

‘Contract No.: 8990081 SAS No.:

Episode No.: 8W

EPA SAMPLE NO.

) SUWMOS

Matrix (aqueous/solid/leachate): agueous_ % solids: |

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS
No. Analyte Concentration c Q M

7429-90~5_|Aluminum 142.19|__ P
7440-38-2_|Arsenic 21.53|_U_ P
7440-39-3_[Barium 32.41|_ P
7440-41-7_|Beryllium 0.34| U_ P_
7440-42-8_|Boron 73.44| B_ “P_
7440-43-9_[Cadmium 3.92( “P_
7440-47-3_|Chromium 11.62| P
7440-50~-8_ | Copper 9.57|__ P_
7439~-89-6_|Iron 692.66| P_
7439-92-1_|Lead 15.87|_U_ “P_
7439-95-4_|Magnesium 6868.30| “P_
7439-96-5_|Manganese 72.99|__ _P_
7439-97-6_|Mercury _Cv
7439-98-7_|Molybdenum 260.87| _P_
7440-02-0_|Nickel 9.35| P
7782-49-2_|Selenium 2.6 |u _HY
7440-24-6_|Strontium 143.00|__ _P_
7440-62-2_|Vanadium 14.71)_ _P_
7440-66-6_|Zinc 42.00| P

Color before: COLORLESS_-

Color after:

Comments:

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts: No

11/89



Lab Namne:

Contract No.: 8990081

MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

~ Receipt date: 01/07/98

Episode No.: 8W

SAS No.: ’

SUWMO8D }

Matrix (aqueous/solid/leachate): aqueous_ % solids: ,

Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L _
CAS

No. Analyte Concentration c Q M
7429-90-5_[Aluminum 113.46|__ _P_
7440-38-2 |Arsenic 21.53| U_ “P_
7440-39-3_|Barium 32.41|_ _P_
7440-41-7_|Beryllium 0.39| B _P_
7440-42-8_|Boron 78.77| B P
7440-43-9_|Cadmium 3.37|__ P
7440-47-3__| Chromium. 11.55| P
7440-50-8_| Copper 14.61( P_
7439-89~6_|Iron 584.99| P
7439-92-1_|Lead 15.87| 0_ P
7439-95-4__|Magnesium 6846.80| _P_
7439-96-5_ |Manganese 71.17(_ _P_
7439-97-6_|Mercury _Cv
7439-~98-7_{Molybdenum 260.87| |- _P_
7440-02-0_|Nickel 11.89| P
7782-49-2_|Selenium Z.c_ | _HY
7440-24~6_|Strontium 142.03|_ | _P_
7440-62~2_|Vanadium 15.10(___ P
7440-66-6_|2Zinc 33.71|___ P

Color before: COLORLESS

Color after:

Comments:

COLORLESS _

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

EPA SAMPLE NO. I

11/89



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
— SLWMO09
Matrix (aqueous/solid/leachate): agueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 129.69 _P_
7440-38-2_|Arsenic 21.53| U_ _P_
7440-39-3_ [Barium 24.64 P
7440-41-7_|Beryllium 0.42|_B_ _P_
7440-42-8_|Boron 73.16|_B_ P
7440-43-9 | Cadmium 4.35 _P_
7440-47-3_|Chromium 13.58 _P_
7440-50-8__ | Copper 9.34 P
7439-89~-6_|Iron 351.71 P_
7439-92-1_[Lead 15.87|_U_ “P_
7439-95-4_|Magnesium 6098.10 _P_
7439-96-5_|Manganese 36.92 - P
7439-97-6_|Mercury _Cv
7439-98-7_Molybdenum 257.58 , “P_
7440-02-0_[Nickel 9.95 P
7782-49-2_|Selenium 26 | @ _HY
7440-24-6_|Strontium 119.15 _P_
7440-62-2_[Vanadium 17.00 P
7440-66-6_|Zinc 31.87 “P_
Color before: COLORLESS  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Episode No.: 8W EPA SAMPLE NO.

Lab Name: MRI

Contract No.: 8990081 ' SAS No.:
— LUWMOS

% solids:

Matrix (aqueous/solid/leachate): aquéous_

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration Cc Q M

7429-90-5_|Aluminum 936.68|_ P
7440-38-2_ |Arsenic 21.53|_U_ _P_
7440-39-3_ |Barium 28.92|_ ~ _|_p_
7440~41-7_|Beryllium 0.48(_B_ _P_
7440-42-8_|Boron 19.27|_U_ _p_
7440-43-9_ | cadmium 3.64(_ _P_
7440-47-3_|Chromium 8.35( _P_
7440-50-8_| Copper 5.55| B _ P
7439-89-6_|Iron 287.95|_ P
7439-92-1_|Lead 15.87|_U_
7439-95-4_ |Magnesium 3384.20|__ _P_
7439-96-5_ |Manganese 3.62|_B _P_
7439-97-6_ [Mercury cv
7439-98-7__|Molybdenum 3.97|_U_|_. _P_
7440-02-0_|Nickel 8.16(_ P
7782-49-2_|Selenium Z2¢ | U _HY| -
7440-24-6_|Strontium 72.48| | = _P_
7440-62-2_|Vanadium 6.72| _P_
7440-66~6_|2Zinc__ 10.97|_B_ P

Color before: COLORLESS_  Clarity before: CLEAR Texture: NA

Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No

Conmments:

11/89
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METALS ANALYSIS DATA SHEET

USEPA - ITD

FORM 1A

Lab Name: MRI -Episode No.: 8W EPA SAMPLE NoO.
Contract No.: 8990081 SAS No.:
. LILWMOS
Matrix. (agqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration (o] 0 M
7429-90-5_|Aluminum 787.22 P_
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 28.78 _P_
7440-41-7_|Beryllium 0.48| B_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_ | Cadmium 3.45 _P_
7440-47-3_|Chromium 7.04 _P_
7440~50-8_ | Copper 3.75|_B_ P
7439-89-6_|Iron 245.21 P_
7439-92-1_|Lead 15.87( U_ P_
7439-95-4_ |Magnesium 3422.00 _P_
7439-96-5_|Manganese 13.53 _P_
7439-97-6_[Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 6.24 P
7782-49-2 | Selenium 2.¢ | _HY
7440-24-6_|Strontium 72.16 _P_
7440-62-2_|Vanadium 5.66 _P_
7440-66-6_|Zinc 6.90| B_ P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89



Lab Name:

Contract No.: 8990081

Matrix (aqueous/solid/leachate): aqueous_

MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

SAS No.:

Episode No.: 8W

% solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry wéight):

Color before: COLORLESS_

Color after:

Comments:

ug/L

-CAS

No. Analyte Concentration C Q M
7429-90-5_|Aluminum 42.40| _B_ _P
7440-38=2_[Arsenic 21.53|_U_ _P_
7440-39-3__|Barium 0.79|_U_ P
7440-41-7_[Beryllium 0.44|_B_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 2.74|__ " P_
7440-47-3_[Chromium 5.58| P
7440~-50-8_ | Copper 3.22|_B_ _P_
7439-89-6_|Iron 9.91| B_ P_
7439-92~1_|Lead 15.87|_U_| P
7439-95-4__|Magnesium 77.60(_B P
7439-96-5_|Manganese 1.59|_U_ A
7439-97-6_|Mercury _Cv
7439-98~7_|Molybdenum 3.97(_U_|__ _P_
7440-02~0_|Nickel 7.57|__ “P_
7782-49-2_|Selenium 2.6 |u _HY
7440-24-6_|Strontium 0.23| U_ _P_
7440-62-2_|Vanadium 4.22|° ~ p_
7440-66-6_|Zinc 4.61| B P_

COLORLESS_

Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

11/89

EPA SAMPLE NO. l

BlankWMO08 ' '



lLab Name: MRI

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Episode No.: 8W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
. . PW1
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
I CAS
No. Analyte Concentration c Q M
I 7429~90-5_|Aluminum 115.20 _P_
7440-38-2_|Arsenic 21.53|_U_ “P_
7440-39-3_[Barium 28.96 “P_
l 7440-41-7_[Beryllium 0.41| B _ _P_
7440-42-8_|Boron 19.27|_U_ B
7440-43-9_|Cadmium 4.36 _P_
l 7440-47-3_[Chromium 7.17 _P_
7440-50-8_| Copper 4.91|_B_ _P_
7439-89-6_|Iron 39.30|_B_ “P_
l 7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 2889.40 _P_
7439-96-5_|Manganese 127.25 _P_
7439-97-6_|Mercury _Cv
' 7439-98-7_ |Molybdenum 3.97| _U_ P_
7440~02-0_ | Nickel, 11.44 P
7782-49-2_|Selenium 2.6 |1 _HY
I 7440-24-6_|Strontium 56.81 P
7440-62-2_|Vanadium 5.32 _P_
7440-66-6_|2inc 14.99 _P_
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
' Color after: COLORLESS_ . Clarity after: CLEAR Artifacts: No
. Comments:
11/89




Lab Name:

USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Receipt date: 01/07/98

MRI Episode No.: 8W
Contract No.: 8990081 SAS No.:
- PW2
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration Cc Q M
7429-90-5_|Aluminum 251.54| _P_
7440-38-2_[Arsenic 21.53(_U_ _P_
7440-39-3 | Barium 76.94| _P_
7440~41-7_|Beryllium 0.37|_B_ _P_
7440-42-8_|Boron 68.26(_B_ P
7440-43-9_[cadmium 4.91  — _P_
7440-47-3_|Chromium 16.42| _P_
7440-50-8_ | Copper 9.45|__ _P_
17439-89-6_|Iron 173.30|___ P
7439~92~1_|Lead 15.87( U_ P
7439-95~-4_ |Magnesium 6204.10| _P_
7439-96-5_|Manganese 1181.40|__ _P
7439-97-6_|Mercury _CV
7439-98~7__|Molybdenum 53.28| B | _ _P_
7440-02-0_[Nickel 16.38(_ P_
7782~49-2_|Selenium 26 (U _HY
7440-24-6_|Strontium 107.22| P
7440-62-2_(Vanadium 10.71) _P_
7440-66-6_| Zinc. 24.83| P

Color before: COLORLESS

Color after:

Comments:

COLORLESS _

- Clarity after:

Clarity before: CLEAR

CLEAR

Texture: NA

Artifacts:

No

EPA SAMPLE NO. l

11/89



l USEPA - ITD
FORM 1A
METALS ANALYSIS DATA SHEET
l Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
I ' . PW3
Matrix (agueous/solid/leachate): aqueous_ % solids:
I Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
' CAS
No. Analyte Concentration c Q M
. 7429-90-5_[Aluminum 200.72 _P_
7440-38-2_|Arsenic 21.53(_U_ _P_
7440-39-3_|Barium 130.25 P
I 7440-41-7_|Beryllium 0.51| B_ _P
'7440-42-8_ [Boron 19.27|_U_ P
7440-43-9_|Cadmium 5.36 P
I 7440-47-3_ | Chromium 10.48 p”
7440-50~8_| Copper 11.52 R
7439-89-6_|Iron 58.12( B_ P_
7439-92-1_|Lead 15.87(_U_ P
7439-95-4_ |Magnesium 3056.00 _P_
7439-96-5_|Manganese 613.31 P
7439-97-6_|Mercury _Ccv
l 7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02-0_|Nickel 19.13 P
7782-49-2_|Selenium 2.¢ |1 "HY
' 7440-24-6_|Strontium 63.83 P
7440-62-2_|Vanadium 9.59 _P_
7440-66-6_|Zinc 24.91 P
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
l Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
l Comnments:
11/89



USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
: ’ Pw4
Matrix (aqueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_|Aluminum 98.79|__ _P_
7440-38-2_|Arsenic 21.53(_U_ _P_
7440-39-3__|Barium 3579.50|_ P
7440-41-7_|Beryllium 0.37|_B_ “P_
7440-42-8_|Boron 37.12|_B_ _P_
7440-43-9_|Cadmium 3.81|_ P
7440~47-3_|Chromium 8.04| _P_
7440-50-8_ | Copper 7.85| _P_
7439-89-6_|Iron 43.83| B_ P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 4894.20)__ P
7439-96-5_|Manganese 811.17| _P_
7439-97-6_[Mercury _Cv
7439-98-7_[Molybdenum 3.97|_U_|_ _P_
7440-02-0_|Nickel 14.48( P
7782-49-2_[Selenium X6 | & “HY| -
7440-24-6_|Strontium 121.22|_ _P_
7440-62-2"_|Vanadium 5.84( _P_
7440-66-6_|2Zinc 17.02| P_
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA

Artifacts: No

Color after: COLORLESS_ - Clarity after: CLEAR

Comments:

11/89



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.:
. PW5
Matrix (aqueous/solid/leachate): aqueous % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): ug/L_
CAS
No. Analyte Concentration C 0 M
7429-90-5_{Aluminum 52.20|_B_ _P_
7440-38-2_|Arsenic 21.53|_U_ P
7440-39-3_[Barium 1.61| B P
7440-41-7_|Beryllium 0.41|_B_ _P_
7440-42-8_|Boron 19.27|_U_ _P_
7440-43-9_|Cadmium 3.06 P
7440-47-3_[Chromium 5.26 _P_
7440-50-8_ | Copper 4.66|_B_ _P_
7439-89-6_|Iron 8.96| B~ P
7439-92-1_|Lead 15.87|_U_ P
7439-95-4_|Magnesium 95.91| B _ _P_
7439-96-5_ |Manganese 7.46 _P_
7439-97-6_|Mercury _Cv
7439-98-7_ |Molybdenum 3.97|_U_ _P_
7440~-02-0_|Nickel 7.07 P_
7782-49-2_[Selenium X.¢ | U _HY
. 7440-24-6_|[Strontium 0.61| B _P_
7440-62-2_ [Vanadium 4.39 P
7440-66-6_|Zinc 12.64 P_
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
11/89




USEPA - ITD

_FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.

Contract No.: 8990081 :

SAS No.:
% solids:

PWe6
Matrix (aqueous/solid/leachate): aqueous_ l

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Comments:

CAS
No. Analyte Concentration c Q M
7429-90~5_|Aluminum 372.70|___ N
7440-38-2_|Arsenic 21.53|_U_ P
7440-39-3" |Barium 29.40|_ ~ P
7440-41-7_|Beryllium 0.42| B_ P
7440-42-8_ |Boron 19.27| U_ P
7440-43-9_ |Cadmium 4.14|_ _P_
7440-47-3_|Chromium 6.51| P
7440-50-8_ | Copper 5.45| B _P_
7439-89-6_|Iron 120.73|_ ~
7439-92-1_|Lead 15.87|_U_
7439-95-4_|Magnesium 2841.80| _ _
7439-96-5_|Manganese 68.62| P_
7439-97-6_[Mercury _Ccv
7439-98-7__|Molybdenum 3.97(_U_|_. _P_
7440-02-0_|Nickel 10.14|_ P
7782-49-2_|Selenium Lc U _HY
7440~24-6_|Strontium 60.59| _P_
7440-62-2__|Vanadium 3.89|___ _P_
7440-66-6_|Zinc 16.48| “P_
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No

11/89
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USEPA - ITD

FORM 1A
METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.: '
’ . PW7
Matrix (agueous/solid/leachate): aqueous_ % solids:
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 72.96 T
7440-38-2_|Arsenic 21.53|_U_ _P_
7440-39-3_|Barium 0.79|_U_ P
7440-41-7_|Beryllium 0.40|_B_ _P_
7440-42-8_|Boron 19.27{_U_ P
7440-43-9_|Cadmium 2.81 _P_
7440-47-3_|Chromium 4.35 _P_
7440-50-8_| Copper 4.48| B_ P_
7439-89-6_|Iron 33.89| B_ P
7439-92-1_ | Lead 15.87|_U_ “P_
7439-95-4_|Magnesium 57.97|_B_ _P_
7439-96-5_|Manganese 1.59|_U_ _P_
7439-97~-6__|Mercury _Cv
7439-98-7_|Molybdenum 3.97|_U_ _P_
7440-02~0_|Nickel 6.06 P_
7782-49-2__ | Selenium Ze | _HY
7440-24-6_|Strontium 0.23|_B_ _P_
7440-62-2_|Vanadium 2.62 _P_
7440-66~6_|2inc 5.87|_B_ P
Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
Comments:
11/89
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l USEPA - ITD
FORM 1A
l METALS ANALYSIS DATA SHEET
~ Lab Name: MRI Episode No.: 238 EPA SAMPLE NO.
I Contract No.: 8990081 SAS No.:
E— PBS
l Matrix (aqueous/solid/leachate): solid___ % solids: 100.0
Lat
» Receipt date: / / Analysis Date: 01/14/98 9 I0 5399
' Concentration Units (ug/L or mg/Kg dry weight): mg/Kg
CAS
No. Analyte Concentration c Q M
7429-90;5_ Aluminum 4.39; B _ _P_
l 7440-38-2_|Arsenic 1.70(_U_ _P_
7440-39-3_[Barium 0.10|_B_ P
7440-41-7__|Beryllium 0.15{ B_ _P_
l 7440-42-8_|Boron 2.00| B_ _P_
7440-43-9_|Cadmium 0.19|_V P
7440-47-3_| Chromium 0.44| U_ _P_
7440-50-8_ | Copper o226 | Y P
l 7439-89-6_|Iron 2.0 | B P
7439-92-1_|Lead 1.40( U_ P
7439-95-4_|Magnesium 3.50|_U_ _P_
I 7439-96-5_[Manganese 0.c6|_U ?
7439-97-6_ |Mercury o0 | | _Ccv
‘ 7439-98~7_|Molybdenum 0.31|_U_ _P_
7440-02-0_|Nickel 0.61| U_ P
7782-49-2_|Selenium 0.2 | U _HY
7440-24-6_|Strontium 0.01|_B_ _P_
7440-62-2_|Vanadium 0.42| U_ _P_
I 7440-66-6_|Zinc 0374 B p
l Color before: COLORLESS_ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No
l Comments:
l 11/89




USEPA - ITD '
FORM 1A ,
METALS ANALYSIS DATA SHEET I
‘Lab Name: MRI Episode No.: 258 EPA SAMPLE NO.
Contract No.: 5040042 SAS No.: l
PBS
Matrix (aqueous/solid/leachate): solid % solids: 100.0 l
Receipt date: / / Analysis Date: 02/13/98
Concentration Units (ug/L or mg/Kg dry weight): mg/Kg .
CAS I
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 2.99| B_ T
7440-38-2_|Arsenic 1.70|_U_ P l
7440~-39-3_ | Barium 0.07|_u_ P
7440-41-7_|Beryllium 0.17|_B” P
7440-42-8_ | Boron 1.86| B P l
7440-43-9_|Cadmium o.cog| " F
7440-47-3" | Chromium 0.53|_B_ P
7440-50~8__| Copper 0.30]_B_ _P_
7439-89-6_|Iron : 6.89| B_ r_
7439-92-1_|Lead 2.44|°B_ P
7439-95-4__ |Magnesium 4.26| B P
7439-96-5_ |Manganese . 0.08| B_ _P_ '
7439-97-6_|Mercury 0.16 | i _Cv
7439-98-7_|Molybdenunm 0.31| U_ P
7440-02-0_|Nickel 0.61| U P l
7782-49-2_|Selenium C.2¢lin _HY
7440~24-6_|Strontium 0.03{_B_ _P_
7440-62-2_| Vanadium 0.42| U_ P
7440-66-6_|Zinc 0.66|_B_ - I
Color before: COLORLESS  Clarity before: CLEAR Texture: NA_ I
Color after: COLORLESS_  Clarity after: CLEAR Artifacts: No___
Comments: '
AQUEOUS PREP. BLANK
- 11/89 l



Lab Name:

MRI

USEPA - ITD

FORM 5A

MATRIX SPIKE RECOVERY

Contract No.: 8990081

SAS No.:

Episode No.: 23S

Matrix (aqueous/solid/leachate): solid

EPA SAMPLE NO.

PUSM2-M S

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

Sample Spike MS MS
. CAS Concentration Added Concentration |%R(1)

No. Analyte (SR) (SA1) (MSSR) (s) |o|lm
7429-90-5_|Aluminum 5512.5000 197.14 6591.9000|547.5| | |P
y440-38-2_|Arsenic 1.6524 78.86 75.4960|_95.7|_| |P.

440-39-3_ Barium 51.1210 216.86 236.0300)_85.3(_||P.
7440-41-7_ Beryllium 0.7971 19.71 20.97201102.4|_||P.
440-42-8_|Boron 2.1559 98.57 89.7390|_88.9|_||P
i44o-43-9_ Cadmium 0. 2022 19-U (8. 7sg0 | %1 | 1| P
440-47-3__|Chromium 4.8581 88.71 94.0350|100.5|_||P_
7440-50-8_ | Copper 3. 9522 4929 S0 450 | B85 |_||F
'439-89-6_ Iron 3 ¥=27. 7000 295 71 1L# (0, 0060 Rl
439-92-1_ |Lead 12.5190 98.57 119.7500(108.8| [ |P_
7439-95-4_|Magnesium 725.2800 197.14 1464.2000374.8|_||B_
439-96-5_|Manganese 384 L300 /6. 56 // 23.35000 |3¥0,9| | |£
5439-97-6_ Mercury 0.08 o0 “#/9 104 9| _||CV
439-98-7_|Molybdenum 1.0060 19.71 20.1490| 97.1|_||P_
2/ 440-02-0_|Nickel 5.3383 49.29 57.9820]106.8|_| |P_
t782-49-2_ Selenium 0. Z57 (57 /4 V.9 | M43 || |HY
440-24-6_ Strontium 7.2900 118.28 129.4200§103.3|_||P_
7440-62-2_{Vanadium 14.3560 29.57 47.4250|111.8|_||P_
'440-66-6_ Zinc 7./332 SUC.Fh 24,5500 | _99.2| ||
ll) Contract-recommended control limits: 75-125%.
Comments:
' 11/89



Lab Name:

MRI

USEPA - ITD

Contract No.: 5040042 SAS No.:

FORM 5A
MATRIX SPIKE RECOVERY

Episode No.: 25S

Matrix (aqueous/solid/leachate): solid

Concentration Units (ug/L or mg/Kg dry weight):wmg]Kg

EPA SAMPLE No.

‘ 5403s

Fagpr\T0 cav qob -

I
Sample Spike MS MS

CAS Concentration Added Concentration |[%R(1)

No. Analyte (SR) (SAl) (MSSR) (s) |o||M
7429-90-5_|Aluminum 8034.4000 199.80 7574.6000|_-230|_| |P_}
7440-38-2_|Arsenic 1.7007 79.92 74.5400|_93.3|_||P_
'440-39-3_[Barium 81,2230 119.88 193.9300(_94.0|_ P_
7440-41-7_|Berylliun 0.6963 18.98 19.2140|_92.7|_||P_
’440-42-8_|Boron 2.0188 99.90 95.6360|_93.7|_||P
’440-43-9_ | Cadmium 0.4Y32 1.98 20.390| 99, %|_| |F.
'440-47-3_ | Chromium 7.5780 89.91 99.50701102.2 P_
'440-50-8_| Copper 9.5608 49.95 __57.6900|_96.4|_ [|P_|
'439-89-6_|Iron 9804.5000 299.70 9211.7000|_=-198|_ P_l
'439-92-1_|Lead 14.6420 99.90 118.3300(103.8| | (P_

1 '439-95~-4 |Magnesium 1158.8000 199.80 1249.5000|_45.4 1P
'439-96-5_|Manganese 558.0500 219.78 713.1900|_70.6 _ P__‘.
'439-97-6_ {Mercury _l|cv
'439-98-7_|Molybdenunm 0.7433 15.98 ~19.3580|_93.2|_ P_|
'440-02-0_|Nickel 12.8330 49,95 64.1890/102.8|_ P_'
'782-49-2_|Selenium _| |HYY
'440-24-6_|Strontium 13.4750 119.88 134.7300(101.1|_||P_
'440-62-2_|Vanadium 15.5440 29.97 44.9220(_98.0|_||P_
440-66-6_|Zinc 34.4370 219.78 262.1000{103.6_ P_l
.) Contract-recommended control limits: 75-125%. l

Comments: l

11/89 l



l Lab Name: MRI

Contract No.: 8990081

SAMPLE

USEPA - ITD

FORM 5B

SAS No.:

' Matrix (agueous/solid/leachate): solid

Episode No.: 23S

"MRTRT*—SPfKE DUPLICATE RECOVERY ;
ﬁeéc/:/ou aul ‘7/’7/?7

EPA SAMPLE NO.

I PUSM2-MD

Kae 1D 42

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

Iuericare, C’m..#, oorkew
l Spike M3B- —M3D
CAS Added Comrcemrtration | %R RPD
No. Analyte wzirwi @SPSR)> (D) (1) M
I429-90-5_ Aluminum 0.00 5525.1000 0.2 P_
7440-38-2__|Arsenic 0.00 1.5977 T 3.4 P_
40-39-3_|Barium 0.00 57.0970 _11.0 P_
440-41-7_|Beryllium 0.00 0.7453 6.7 P_
440-42~-8_ | Boron 0.00 1.7820 __19.0 P_
2440-43-9_ | Cadmium 0. 209k 3.6 P
l440-47-3_ Chromium 0.00 4.3675 __10.6 P_
440-50-8_ | Copper 7. 5% 720 6 Y -
'439-89-6_(Iron |l 212.00 (4.0 £
39-92-1_|Lead 0.00 12.1700 ___2.8 P_
39-95-4_|Magnesium 0.00 730.0100 0.7 P_
’439-96-5_ |Manganese 38, 5100 #3 N
§439-97-6_ | Mercury 0.08 C.0 cv
l«4139-98-7_ Molybdenum 0.00 1.0451 ___3.8 P_
440-02~0_[Nickel 0.00 5.3694 0.6 P_
7782-49-2_[Selenium o.z3l Q.0 HY
':40-24-6_ Strontium 0.00 8.8985 ~19.9|7||p_
40-62-2_[Vanadium 0.00 13.4670 T 6.4 P_
7440-66-6_| 2inc 33, 4470 20.8 £

.) Contract-recommended control limit: <20%.

I Conmments:

11/89

2



Lab Name:

MRI

USEPA - ITD

FORM SB

7p y-21- %
EF A

DUPLICATE -RECOVERY- ££ ## 324/ 7/7,
SAMCE o oy

Contract No.: 5040042 SAS No.:

Matrix (aqueous/solid/leachate): solid

Episode No.: 258

Tz sTon

EPA SAMPLE NO.

5403D
PATA RO _CANYON-

Concentration Units (ug/L or mg/Kg dry weight): mg/Kg

Wl DUPLICATE
Sptke M3B-- MSD

CAS Added- Concentration | %R RPD

No. Analyte (SE2y——T——(MSBSRy . | (D) (1) M
'429-90~5_|Aluminum 0.00 7205.0000 _10.9 P_
’440-38-2_|Arsenic 0.00 1.6995 __ 0.1 P_
"'440-39-3_|Barium 0.00 80.5470 ___o.s8 P_
"440-41~7_|Beryllium 0.00 0.6718 ___3.6 P_
'440-42-8_ | Boron 0.00 1.5315 __27.5 P_
'440-43-9_|Cadmium 0.00 0.7729 _15.z F_
'440-47-3_| Chromium 0.00 6.7710 __11.2 P_
'440-50-8_| Copper 0.00 8.6384 __10.1 P_
'439-89-6_|Iron__ 0.00 9580.8000 __ 2.3 P_
'439-92-1_|Lead 0.00 12.7890 __13.5 P_
'439-95~4_ |Magnesium 0.00 1031.6000 __11.6 P_
'439-96-5_ |Manganese 0.00 555.8900 0.4 P_
'439-97-6_ |Mercury _ cv
439-98-7_|Molybdenum 0.00 0.8527 __13.7 P_
440-02~0_|Nickel 0.00 10.4560 __20.4 P_
782-49-2_[Selenium HY
440-24-6_|Strontium 0.00 12.4870 ___ 7.6 P_
440-62-2_|Vanadium 0.00 15.5220 __ 0.1 P_
440-66-6_|2inc 0.00 30.9540 __10.7 P_
) Contract-recommended control limit: <20%.

Comments:

11/89



Lab Name:

MRI

FORM 6

USEPA - ITD

LABORATORY CONTROL SAMPLE

Episode No.: 238

.Zontract No.: 8990081 SAS No.: Analysis Date: 01/14/98

lSolid LCS Source: NIST 2704 Aqueous LCS Source:

l Aqueous LCS (ug/L) Solid LCS (mg/Kg)

CAS
No. Analyte True Found %R(1) True Found %R(1)

' 7429-90-5_|Aluminum _61,100.0{12009.00 _19.7'%
7440~38-2_|Arsenic - 23.4 16.31|_69.7
7440-39-3_ | Barium 414.0|___80.55| 19.5]/}

' 7440-41-7_|Beryllium 0.0 0.80
7440-42-8_|Boron 0.0 9.36
7440-43-9_|Cadmium 35 3272 | ©72.9
7440-47-3_|Chromium i35.0 7850 | 552

. 7440-50-8_ | Copper F5.6 G0.00 | _G.3
7439-89-6_[Iron FHI, O | 332¢9.00 | $0.9
7439-92-1_ |Lead Gl. 08| __147.12( &1y

' 7439-95~4_|Magnesium _12000.0|_8932.80(_74.4
7439-96-5_|Manganese SS5.0|_ #5753 | _3.F
7439-97-6_|Mercury /.3 /.2 6.5
7439-98-7_|Molybdenum 0.0 3.79
7440-02-0_|Nickel 44.1| ' 39.46} 89.5
7782-49~2_|Selenium /- /X [05e | w2.g
7440-24-6_|Strontium 0.0 30.75

l 7440-62~2_|Vanadium 95.0 19.82|_20.9|-
7440-66-6_|Zinc 725, 0 355.4 $5.7

'(1) Contract-required control limits: 80-120% (with the exception of

Ag and Sb).

l Comments:

11/89



Lab Name:

Zontract No.: 8990081

MRI

USEPA - ITD

FORM 6

LABORATORY CONTROL SAMPLE

Solid LCS Source:

SAS No.:

NIST 2704

Episode No.: 258
Analysis Date:

Aqueous LCS Source:

02/13/98

Aqueous LCS (ug/L) Solid LCS (mg/Kq)

CAS

No. Analyte True Found %R(1) True Found %R(1)
7429-90-5_[Aluminum _61100.0/15263.00)_25.0
7440-38-2_(Arsenic . 23.4 2.63| 11.2
7440-39-3_|Barium 414.0|__ 96.29; 23.3
7440-41-7_[Beryllium 0.0 0.80
7440-42-8_[Boron 0.0 7.27
7440-43-9_[Cadmium 3.5 361 | 1oey
7440-47-3_ | Chromium 135.0(___88.81| 65.8
7440-50-8_| Copper 98.6|__100.52(101.9
7439-89-6_|Iron Hie o | Stot. 00| 379
7439-92-1_|Lead 161.0] 170.14(105.7
7439-95-4_ |Magnesium _12000.0|_9887.20|_82.4
7439-96-5_ |Manganese 196.1|_ 496.241253.1
7439-97-6_|Mercury (47 +2 | 9.6
7439-98~7_|Molybdenum 0.0 3.65
7440-02-0_ [Nickel 44.1|__43.11| 97.7
7782-49~2 [Selenium
7440-24-6_|Strontium 0.0f{___ 34.86
7440-62-2_[Vanadium 95.0|___ 26.50{ 27.9
7440-66~6_|Zinc 438.0|___446.64|102.0

(1) Contract-required control limits: 80-120% (with the exception of
Ag and Sb).

Comments:

11/89




MRI-A\R4661-60-01.D0C

Appendix D

Water Sample QC Forms Catalog 8990081



USEPA - ITD

FORM 1A

METALS ANALYSIS DATA SHEET

Lab Name: MRI Episode No.: 6W EPA SAMPLE NO.
Contract No.: 8990081 SAS No.: ‘ ;
MBLANK |
Matrix (aqueous/solid/leachate): aqueous_ % solids: i
Receipt date: 01/07/98 Analysis Date: 04/22/98
Concentration Units (ug/L or mg/Kg dry weight): wug/L_
CAS
No. Analyte Concentration c Q M
7429-90-5_(Aluminum 19.00|_U_ _P_
7440-38-2_|Arsenic 19.00|_U_ _P_
7440-39-3_|Barium 0.70|_U_ _P_
7440-41-7_|Beryllium 0.30|_U_ _P_
7440-42-8_|Boron 17.00|_U_ _P_
7440-43~9_|Cadmium 1.30|_U_ _P_
7440-47-3_|Chromium 2.20|_U_ _P_
7440-50-8_ | Copper 1.90(_U_ _P_
7439-89~-6_|Iron 2.91( B “P_
7439-92-1_|Lead 14.00( U P
7439-95-4_|Magnesium__ 32.00|_U_ _P_
7439-96-5_|Manganese 1.40|_U_ P
7439-97-6_ [Mercury _Cv
7439-98-7_|Molybdenum 3.50(_U_ _P_
7440-02-0_|Nickel 3.90| U_ P
7782-49-2_|Selenium 24 |1 _HY
7440-24-6_|Strontium 0.20|_U_ _P_
7440-62-2_|Vanadium 1.80|_U_ _P_
7440-66-6_|Zinc 3.88| B “P_
Color before: COLORLESS_  Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
Comments:
11/89



FORM 1A
METALS ANALYSIS DATA SHEET l

USEPA - ITD

Episode No.: 7W

Lab Name: MRI

EPA SAMPLE NO. '

SAS No.:

Contract No.: 8990081

Matrix (aqueous/solid/leachate): aqueous__ % solids:

Receipt date: 01/07/98

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

CAS

No. Analyte Concentration c Q M
7429-90-5_|Aluminum 50.79(_ _P
7440-38+~2_|Arsenic 19.00|_U_ P
7440-39-3_|Barium 0.70| _U_ P
7440-41-7_|Beryllium 0.40| B_ P
7440-42-8__[Boron 17.00|_U_ _P
7440-43-9_[cadmium 2.76| _ P_
7440-47-3_[Chromium 6.98( P
7440-50-8_|Copper 4.27|_B_| P_
7439-89-6_[Iron 4.18| B~ P
7439-92-1_|Lead 14.00_U_ _P_
7439-95-4_ |Magnesium 98.16| B _|_P
7439-96-5_[Manganese 1.40(_U_ P
7439-97-6_|Mercury _Ccv
7439-98-7_[Molybdenum 3.50(_U_ P
7440-02-0_[Nickel 4.76|_B_ P_
7782-49-2_|Selenium Ak | _HY
7440-24-6_|Strontium 0.34( B_ _P_
7440-62-2_|Vanadium 5.59(_ _P_
7440-66-6_|2Zinc 3.91|_B_ _P_

' MBLANK hl

Analysis Date: 04/22/98

Color before: COLORLESS_

Clarity after:

Clarity before: CLEAR

Color after:

COLORLESS_

CLEAR

Texture: NA

Artifacts:

No

Conmments:

11/89



' Lab Name: MRI

METAL

USEPA - ITD

" FORM 1A
S ANALYSIS DATA SHEET

Episode No.: 8W

EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
‘ MBLANK

Matrix (aqueous/solid/leachate): aqueous_ % solids:

Receipt date: 01/07/98 Analysis Date: 04/22/98

Concentration Units (ug/L or mg/Kg dry weight): wug/L_

CAS
No. Analyte Concentration C Q M
7429-90-5_|Aluminum 21.56(_B_ _P_
7440-38-2_|Arsenic 19.00|_U_ P
7440-39-3_|Barium 0.70|_U_ _P_
7440-41-7_|Beryllium 0.38|_B_ _P_
7440~42-8_|Boron 17.00|_U_ P
7440-43-9_|Cadmium 1.79 _P_
7440-47-3_| Chromium 2.43|_B_ _P_
7440-50-8_ | Copper 1.90|_B_ _P_
7439-89-6_|Iron 3.06j]_B _P_
7439-92-1_|Lead ~14.00|_U_ P
7439-95-4_|Magnesium 32.00(_U_ _P_
7439-96-5_|Manganese 1.40|_U_ _P_
7439-97~6_|Mercury : _cv
7439-98-7_|Molybdenum 3.50(_U_ _P_
7440-02-0_|Nickel 3.90(_U_ _P_
7782-49-2_|Selenium 2.6 u _HY
7440-24-6_|[Strontium 0.20}_U_ _P_
7440-62-2_|Vanadium 1.80|_U_ _P_
7440-66-6_|Zinc 4.25|_B_ P
Color before: COLORLESS _ Clarity before: CLEAR Texture: NA
Color after: COLORLESS_ Clarity after: CLEAR Artifacts: No
. Comments:
11/89



Lab Name:

Contract No.: 8990081

MRI

USEPA - ITD

FORM 5A
MATRIX SPIKE RECOVERY

SAS No.:

Episode No.: 6W

Matrix (aqueous/solid/leachate): agueous_

EPA SAMPLE NO. .

=

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Sample Spike MS MS .

CAS Concentration Added Concentration [%R(1)

No. Analyte (SR) (SA1l) (MSSR) (s) Q]| M
7429-90-5_ |ATuminum 1556.6000 2222.22 4036.3000111.6]_ ﬁl
7440-38-2_|Arsenic 21.5330 888.88 1013.2000(114.0 11P_
7440-39-3_ Barium 35.1790 222.22 275.1400]108.0 ~11P_
7440-41-7__ Beryllium 0.3400 222.22 238.2400}107.2 _ P_l
7440-42-8_ Boron 19.2670 333.33 372.8800(111.9 ~1P_
7440-43-9_| Cadmium 1.4733 222.22 256.7500/115.5|_ | |p
7440-47-3_|Chromium 4.4200 444.44 513.4800(114.5 _{ P l
7440-50-8_ | Copper 2.7087 333.33 371.5200(110.6 _ P
7439-89-6_ Iron 600.3900 3333.33 4265.6000(110.0 _ P:
7439-92-1 |Lead 15.8670 1111.11 1271.20001114.4 _ P_l
7439-95-4_ Magnesium 2929.2000 ©2222.22 5483.1000)114.9 _{P_
7439-96-5_ Manganese 11.9340 222,22 258.8500(111.1 1P
7439-97-6__|Mercury _licv
7439-98-7_ Molybdenum 3.9667 444.44 501.0100(112.7 _ P_'
7440-02-0_ Nickel 4.4200 555.55 662.6900(119.3 | {P_
7782-49-2 |Selenium 2.2 106.96 e, i W¢.9 | | [HY
7440-24-6_ Strontium 57.7660 222.22 293.0800(105.9 1P_ I
7440-62-2_ Vanadium 4.6240 333.33 385.8000(114.4 1P
7440-66-6_|Zinc 8.0920 222.22 273.5200(119.4 _ P__'
L) Contract-recommended control limits: 75-125%.

Comments: l

11/89 I



'Lab Name: MRI

Contract No.: 8990081

us

Epa -~ ITD

FORM 5A

MATRIX SPIKE RECOVERY

SAS No.:

Episode No.: 7W

Matrix (aqueous/solid/leachate): aqueous_

EPA

SAMPLE NO,

’ PUWMO4S ‘

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

' Sample Spike MS MS
CAS Concentration Added Concentration [%R(1)
No. Analyte (SR) (SA1) (MSSR) (s) |[e||M
|129-90-5_ Aluminum 3921.3000 2222.22 6357.5000(109.6(_||P_
440~-38-2_ Arsenic 21.5330 888.89 1139.60001128.2|_| |P_
40-39-3_ Barium 52.3830 222.22 314.62001118.0|_|(P_
‘40—41—7_ Beryllium 0.4760 222.22 264.9200|119.0|_||P_
40-42-8_|Boron 19.2670 333.33 416.93001125.1|_||P_
440-43-9_ Cadmium 2.7087 222.22 285.66001127.3|_| {P_
40-47-3_|Chromium 8.6247 444.44 573.78001127.2|_| |P_
40-50-8_ | Copper 5.4173 333.33 408.9000(121.0|_|{P_
439-89-6_|Iron 1587.5000 3333.33 5484.2000|116.9|_||P_
39-92-1_[Lead 15.8670 1111.11 1416.7000(127.5| | |P_
39-95-4_ Magnesium 4017.1000 2222.22 6750.9000(123.0(_||P_
439-96-5__|Manganese 12.5230 222.22 284.4600/122.4|_|P_
39-97-6_ |Mercury "||cv
‘39-98-7_ Molybdenum 3.9667 444.44 594.7500|133.8|_||P_
40-02-0_|Nickel 6.6980 555.55 743.9400|132.7| | |P_
782-49-2_|Selenium 2.6 106.5¢ e . 1o¢:7 1| |HY
40-24-6_ Strontium 76.4320 222.22 333.79001115.8|_| |P_
40-62-2_ Vanadium 8.7040 333.33 429.7800(126.3} | |P_
440-66-6_|2zinc 12.0590 222.22 298.3800(|128.8|_| |P_
! Contract-recommended control limits: 75-125%.
l Comments:
, 11/89



USEPA -~ ITD

FORM S5A
MATRIX SPIKE RECOVERY

Lab Name: MRI Episode No.: 8W EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
PLWM0O9S

Matrix (aqueous/solid/leachate): aqueous_

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Sample Spike MS MS

CAS Concentration Added Concentration |%R(1)

No. Analyte (SR) (SA1) (MSSR) | () [Qf|M
7429-90-5_|Aluminum__ 3606.2000 2222.22 5536.4000(_86.9|_||P_
7440-38-2" |Arsenic 21.5330 888.89 929.6500(104.6(_ P_Il
7440-39-3_[Barium 51.9410 222.22 269.3900|_97.9|_||p_
7440-41-7_|Beryllium 0.4307 222.22 217.0400|_97.5|_||P_
7440-42-8_|Boron 19.2670 333.33 342.7000(102.8| | (P_
7440-43-9_|Cadmium 2.3460 222.22 230.8300/102.8) | |P_
7440-47~3_|Chromium 3.8987 444.44 460.1600(|102.7|_(|P_
7440-50-8__ | Copper 6.1540 333.33 337.2600(_99.3|"||p”
7439~89-6_|Iron 1522.0000 3333.33 4601.2000| 92.4|_[(p_
7439-92-1_|Lead 15.8670 1111.11 1124.5000|101.2| | |P_
7439-95-4_ (Magnesium 3959.2000 2222.22 6116.3000(_97.1| | |P_
7439-96-5_|Manganese 10.1660 222.22 229.9600]|_98.9| | (P
7439-97-6__|Mercury : : _l1cv
7439-98-7_|Molybdenum 3.9667 444.44 476.0700(107.1|_||P_
7440-02-0_|Nickel 6.8907 555.56 603.7500)107.4|_||P_
7782-49-2_|Selenium 2.4 < 150. 0o 104.4 01y || |HY
’440-24-6_ | Strontium 77.2030 222.22 287.1600|_94.5| ||p_
’440-62-2_ | Vanadium 4.3180 333.33 346.7800(102.7|_||p_
'440-66-6_| Zinc 12.8520 222.22 241.5900(102.9| | |P_

.) Contract-recommended control limits: 75-125%.

Comments:

11/89



'Lab Name: MRI

Contract No.: 8990081

USEPA - ITD

FORM 5B

Episode No.: 8W

SAS No.:

lMatrix (aqueous/solid/leachate): aqueous_

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

MATRIX SPIKE DUPLICATE RECOVERY

' Spike MSD MSD
CAS Added Concentration %R RPD
No. Analyte (SA2) (MSDSR) (D) (1)
'29-90-5_ Aluminum 0.00 3600.9000 _ 0.1
440-38-2_|Arsenic 0.00 21.5330 __ 0.0
40-39-3_[Barium 0.00 52.0430 __o0.2
'40-41-7_ Beryllium 0.00 0.4760 __1lo.0
40-42-8_|Boron 0.00 19.2670 ___0.0
40-43-9_ | Cadmium 0.00 2.3460 —_o0.0
‘40-47-3_ Chromium 0.00 5.6553 __36.8
40-50-8_|Copper 0.00 6.3240 2.7
439-89-6_|Iron 0.00 1494.2000 __ 1.8
39-92-1_|Lead 0.00 15.8670 —_o0.0
39-95-4__|Magnesium 0.00 3969.9000 ___0.3
439-96-5_|Manganese 0.00 9.7920 3.7
39-97-6_ [Mercury
'39-98-7_ Molybdenum 0.00 3.9667 —_o0.0
40-02-0_|Nickel 0.00 7.4120 7.3
82-49-2_ |Selenium 2.6 0,0
i:0-24-6_ Strontium 0.00 76.7610 ___ 0.6
0-62-2_|Vanadium 0.00 5.5647 __25.2
440-66-6_|Zinc 0.00 12.7610 0.7

) Contract-recommended control limit: <20%.

l Comments:

EPA SAMPLE NO.

l PLWMO9SD

e el el - Mo I I L LI L L I L I T
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Jab Name: MRI

2ontract No.: 8990081

USEPA - ITD

: FORM 6
LABORATORY CONTROL SAMPLE

Episode No.: 6W

30l1lid LCS Source:

SAS No.: Analysis Date: 04/22/98

-—
Aqueous LCS Source: Jduercapic »\,I/EIJT(AQES

IJisT TTACE AGLE
STLPAID Soiletol

Aqueous LCS (ug/L) Solid LCS (mg/Kg)

CAS

No. Analyte True Found %R(1) True Found %R(1)
7429-90-5__ Aluminum __1960.8|_2168.00]1110.6
7440-38-2_ Arsenic 784.3| _823.92]105.1
7440-39-3__ Barium 196.1|__200.19(102.1
7440-41-7_ Beryllium 196.1| _194.97| 99.4
7440-42-8__ | Boron 294.1| 303.75(103.3
7440-43-9_ Cadmium 196.1|_208.62|106.4
7440-47-3_|Chromium 392.2|_ 421.19(107.4
7440-50-8__ | Copper 294.4|_ 305.57[103.8
7439-89-6_|Iron |1 2941.2|_3084.50104.9
7439-92-1_ |Lead 980.4]_1050.50{107.2
7439-95-4_ |Magnesium _1960.8|_2399.80|122.4
7439-96-5_[Manganese 196.1|__205.07(104.6
7439-97~6_|Mercury
7439-98-7__|Molybdenum __392.2|__415.46|105.9
7440-02-0_|Nickel 490.2| 538.35(/109.8
7782-49-2_|Selenium 1O0.0 j07.2 [107.2
7440~-24-6_ Strontium 196.1|_ 198.49]101.2
7440-62-2_ Vanadium 294.1|_ 314.51(106.9
7440-66-6_ Zinc 196.1|__ 215.71}110.0
(1) Contract-required control limits: 80-120% (with the exception of

Ag and Sb).

Comments:
11/89



'Lab Name: MRI

|cOntract No.: 8990081

USEPA - ITD

FORM 5B

Episode No.: 6W

SAS No.:

Matrix (agqueous/solid/leachate): aqueous_

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

MATRIX SPIKE DUPLICATE RECOVERY

Spike MSD MSD
CAS Added Concentration | %R RPD
No. Analyte (SA2) (MSDSR) (D) (1) M

l29—9o-5_ Aluminum 0.00 1570.0000 0.9 P_
140-38~2_|Arsenic 0.00 21.5330 0.0 P_
40-39-3_|Barium 0.00 35.4730 ___ 0.8 P_
40-41-7_|Beryllium 0.00 0.3400 ___o0.0 P_
140-42-8_|Boron 0.00 19.2670 ___o0.0 P_
40-43-9_|Cadmiunm 0.00 1.4733 ___ 0.0 P_
‘40-47-3__ Chromium 0.00 3.1507 __33.5 P_
40-50-8_ | Copper 0.00 2.7087 __ 0.0 P_
39-89-6_|Iron 0.00 613.1700 __ 2.1 P_
‘39-—92-1_ Lead 0.00 15.8670 —_o.o0 P_
39-95-4_|Magnesium 0.00 2944.4000 ___ 0.5 P_
139-96-5_ [Manganese 0.00 12.2170 2.3 P_
'39-97-6_ Mercury cv
39-98-7_|Molybdenum 0.00 3.9667 __0.0 P_
140-02-0_[Nickel 0.00 4.4200 __0.0 P_
¥82-49-2 |Selenium &.2 2.2 HY
(40-24-6_ Strontium 0.00 58.2080 __ 0.8 P_
40-62-2_[Vanadium 0.00 4.4427 __ 4.0 P_
140-66-6_|Zinc 0.00 11.9340 __38.4 P_

) Contract-recommended control limit: <20%.

' Comments:

EPA SAMPLE NO.

' PUWMO1D




USEPA - ITD

FORM 5B
MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: MRI Episode No.: 7W EPA SAMPLE NO.

Contract No.: 8990081 SAS No.:
PUWMO4D

Matrix (agueous/solid/leachate): aqueous_

Concentration Units (ug/L or mg/Kg dry weight): ug/L_

Spike MSD MSD

CAS Added Concentration | %R RPD

No. Analyte (sa2) (MSDSR) (D) (1) |o||M
7429-90-5_{Aluminum__ - 0.00 3928.9000 ___o0.2|{_||P_
7440-38-2_[Arsenic 0.00 21.5330 __o.o|_|{p_
7440-39-3_|Barium 0.00 52.3830 __o0.0|_||®P_
7440-41-7_|Beryllium 0.00 0.4760 ___ 0.0} ||P_
7440-42-8_|Boron 0.00 19.2670 __o.o|_||p_
7440-43-9_ | Cadmium 0.00 3.5020 __25.5|_|[P_
7440-47-3_|Chromium 0.00 9.5313 _1o0.0|_||®_
440-50-8_| Copper 0.00 5.2360 __ 3.4 ||P_
7439-89~-6_[Iron_ 0.00 1593.7000 __0.4( I[P_
’439-92-1_[Lead 0.00 15.8670 __o0.0{_||P_
'439-95-4 _|Magnesium 0.00 4047.6000 __0.8|_||P_
'439-96~5_|Manganese 0.00 12.5230 __o0.0{_||P_
'439-97-6_|Mercury {1V
'439-98-7_|Molybdenum 0.00 3.9667 __o0.0|_||p_
'440~02-0_|Nickel 0.00 8.7267 __26.3|_||P_
'782-49-2_|Selenium , 2.4 0.0|_|[HY
'440-24~-6_|Strontium 0.00 76.6810 0.3 _||P_
'440-62-2_|Vanadium 0.00 9.5880 9.7\ _||p_
'440-66-6_|2Zinc 0.00 11.8770 __1.5|_||®C

.} Contract-recommended control limit: <20%.

Comments:

11/89



lab Name: MRI

USEPA - ITD

FORM 6
LABORATORY CONTROL SAMPLE

Episode No.: 7W

intract No.: 8990081 SAS No.: Analysis Date: 04/22/98
lid LCS Source: Aqueous LCS Source:  Tawrcavic \,/cmmze)
ik STAteed Ssuriow
Aqueous LCS (ug/L) Solid LCS (mg/Kg)
CAS
No. Analyte True Found %R(1) True Found 2R (1)
7429-90-5_[Aluminum __1960.8|_2154.70)109.9
7440-38-2_ Arsenic 784.3|__813.031103.7
7440-39-3_ [Barium___ 196.1|__193.35| 98.6
7440-41-7_|Beryllium 196.1) 190.90| 97.3
7440-42-8_ [Boron 294.1| _297.24|101.1
7440-43-9_[Cadmium 196.1|  213.43/108.8
7440-47-3_|Chromium 392.2|_ 421.66(107.5
7440-50-8__| Copper 294.4|__296.68[100.8
7439-89-6_|Iron __2941.2}1 3024.20|102.8
7439-92~1 |Lead 980.4} 1042.00]/106.3
7439-95-4_|Magnesium _1960.8|_2405.70|122.7
7439-96~5_[Manganese 196.1|_202.89[103.5
7439-97~6_|Mercury
7439-98-7_ |Molybdenum 392.2|__408.35]/104.1
7440-02-0_ Nickel 490.2] 549.68 112.).
7782-49-2" [Selenium 100:0|__123.5 | 1239
7440-24-6_[Strontium 196.1] 191.69| 97.8
7440-62-2_[Vanadium 294.1|__313.07|106.5
7440-66-6_|Zinc 196.1|_216.73|110.5
1) Contract-required control limits: 80-120% (with the exception of
Ag and Sb).
l Comments:
l 11/89



.ab Name:

lontract No.: 8990081

MRI

USEPA -~ ITD

FORM 6
LABORATORY CONTROL SAMPLE

Episode No.: 8W

j0lid LCS Source:

SAS No.: Analysis Date: 04/22/98

Aqueous LCS Source: “acrcasic VerTuses

SToubras o o

Aqueous LCS (ug/L) Solid LCS (mg/Kg)

CAS

No. Analyte True Found $R(1) True Found %R(1)
7429-90~5_ Aluminum _1960.8|_2173.40}110.8
7440-38-2_|Arsenic_- 784.3|__831.11[106.0
7440-39-3_|Barium 196.1} 206.17]105.1
7440-41-7_ Beryllium 196.1|__198.06}101.0
7440-42-8_ | Boron 294.1|___301.95|102.7
7440-43-9 Cadmium 196.1|_ 208.97[106.6
7440-47-3_[Chromium 392.2|  420.18(107.1
7440-50~8__ | Copper 294.4] 309.06]105.0
7439-89-6_|Iron __2941.2| 3084.00)104.9
7439-92-1_ |Lead 980.4|_1039.20]106.0
7439-95-4 Magnesium _1960.8|_ 2400.00]122.4
7439-96~5_|Manganese 196.1| 204.71}1104.4
7439-97-6_|Mercury
7439~98-7_|Molybdenum ___392.2|__413.22(105.4
7440-02-0_ Nickel 490.2| 549.66(112.1
7782-49-2_|Selenium 100.0 ez (o2
7440-24-6_|Strontium 196.1|_ 201.61{102.8
7440-62-2_ Vanadium 294.1|_ 313.58|106.6
7440-66-6_|2Zinc 196.1|___217.44]110.9
(1) Contract-required control limits: 80-120% (with the exception of

Ag and Sb). '

Comments:
11/89




Appendix A, Table A. Results of
within the Clean Water Acts mand
problem. The second analysis was
limits) using the repaired instrumen
specified holding time. Mercury and selenium were m

MRI metals analysis of water, on two dates. The first analysis was
ated holding time, but may have been confounded by a instrument
performed on the same extracts (extracts were performed within time
t. However, the second analysis was not performed within the
easured by different procedures, and these analyses

were therefore not affected by the instrument problem

Al 20.40 34.56

As 19.27 21.53]

B 17.00 19.27

Ba 0.79 0.79

— Be 0.34 0.34

Cd 2.15 1.47

Cr 4.99 3.43

Cu 2.95 2.32

Fe 62.33 5.62

BLKWMO2 Ha 0.00 .

Mg 39.67 47.08

Mn 0.68 1.59

Mo 3.51 3.97

Ni 6.91 4.42

Pb 15.87 15.87

Se 2.60 }

Sr 0.11 0.23

V 4.76 2.28

—Zn 3.08 3.97|

Al 20.40 21.53

AS 19.27 21.53]

B 17.00 19.27

— Ba 0.79 0.79

—Be 0.34 0.34]

Cd 2.15 147

Cr 4.99 2.49

Cu 2.95 2.15

~ Fe 62.33 2.61

BLKWMO4 Hg 0.00 |

Mg 30.67 36.27

Mn 0.68 1.59)

Mo 3.51 3.97

Ni 6.91 442

“Pb 15.87 15.87|

Se 2.60 .

Sr 0.11 0.23

V 476 2.04

Zn 1.70 1.70
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20.40 42.40|
19.27 21.53
17.00 1@]
0.79 0.79
0.34 0.44
2.15 2.74]
4.99 558
2.95 3.22
62.33 9.91
Blank WMO8 0.00
3967 77.60|
0.68 1.59
3.51 3.97
6.91 7.57|
15.87 15.87
2.60
0.11 0.23
4.76 4.22
2.02 461
323.99 371.65
19.27 21.53
17.00 19.27)
18.57 19.92
0.34 0.34
215 1.47
4.99 2.49
2.95 215
62.33 126.23
LLWMO2 0.00 .
3032.50 3151.80
0.83 1.62
3.51 3.97|
6.91 442
15.87 15.87
2.60 .
56.33 56.33
476 2.04
2.32 3.66
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373.89 476.58

19.27 21.53

17.00 19.27

22.38 23.89

0.34 0.34

2.15 1.47

4.99 5.89

2.95] 3.26

169.27 134.52

LLWMO3 Hg 0.00 .
Mg 2903.20 3044.80)
Mn 1.70 2.37
Mo 3.51 3.97|
Ni 6.91 8.67|
Pb 15.87 15.87|
Se 2.60 .
Sr 59.55 60.91
V 476 5.61
Zn 3.24 4.61
Al 879.24 933.20
As 19.27 21.53
B 17.00 19.27]
Ba 27.09 28.92
Be 0.34 0.34
Cd 2.15 1.47]
Cr 4.99 2.49
Cu 2.95 2.15
Fe 258.68 298.80]
LLWMOS5 Hg 0.00 )
Mg 3298.60 3446.80
Mn 2.40 2.74
Mo 3.51 3.97|
Ni 6.01 4.42
Pb 15.87 15.87|
“Se 2.60 .
Sr 72.41 75.97
V 4.76 2.04
Zn 3.31 3.94

Appendix A , Table A, Page 3



21.53
27.65
0.34
2.43
2.49
2.15
. 258.93
LLWMO7 0.00 .
3096.70 3170.30
2.23 2.86
3.51 3.97|
6.91 4.42
15.87 15.87|
2.60 ;
68.22 69.24
4.76 2.00
3.43 461
723.02 787.22)
19.27 21.53
17.00 19.27)
27.02 28.78|
0.34 0.48
2.15 3.45
4.99 7.04]
2.95 3.75
226.04 245.21
LLWMO9 0.00 .
3290.40 3422.00
11.03 13.53
3.51 3.97
6.91 6.24
15.87 15.87,
2.60 )
71.86 72.16
476 5.66
4.31 6.90
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-

Al 1808.60 1869.80

As 19.27 21.53

B 17.00 19.27|

Ba 27.19 28.89

Be 0.34 0.34

Cd 2.15 1.58

Cr 4.99 3.65

Cu 2.95 2.52

— Fe 607.00 559.50
LUWMO02 Hg 0.00 )
Mg 3008.40 3106.30

Mn 9.96 10.65

Mo 3.51 3.97

Ni 6.91 4.42

Pb 15.87 15.87

Se 2.60 .

Sr 63.68 65.05

V 476 2.83

— Zn 6.17 8.25
Al 1116.40 1156.40

As 19.27 21.53

B 17.00 19.27
_Ba 28.32 28.92
Be 0.34 0.39]

Cd 2.15 2.78

Cr 4.99 2.49

Cu 2.95 3.15

Fe 292.70 362.75
LUWMO6 Hg —0.00 .
Mg_ 3173.10 3254.00

Mn 2.72 3.30}

Mo 3.51 3.97|

Ni 6.91 4.42|

Pb 15.87 15.87

Se 2.60 .

Sr 72.68 72.57

V 4.76 2.04

Zn 3.96 5.41
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877.21 936.68
19.27 21.53
17.00 19.27
28.31 28.92
0.34 0.34
2.15 3.64
4.99 8.35
2.05 5.55
Fe 286.09 287.95]
LUwMO8 Hg 0.00 .
Mg 3310.10 3384.20
Mn 2.33 3.62
Mo 351 3.97|
Ni 6.91 8.16
Pb 15.87 15.87
Se 2.60 .
Sr 73.91 72.48
V 4.76 6.72
Zn 593 10.97
Al 275.51 324.81
As 19.27 21.53
B 17.00 19.27
“Ba 18.15 19.58
Be 0.34 0.34
cd 2.15 1.47
Cr 4.99 2.49
Cu 2.95 2.10
Fe 62.33 110.44
LUWMO1 Hg 0.00 .
Mg 2980.90 3124.50
Mn 0.95 1.59
Mo 3.51 3.97|
Ni 6.91 4.42
Pb 15.87 15.87|
Se 2.60 .
Sr 55.38 56.50]
V 476 5.04
7n 4.41 5.59)
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Al 1085.30 1140.70
AS 19.27 21.53
B 17.00 19.27,
Ba 28.31 29.37|
Be 0.34 0.34
Cd 2.15 1.47]
Cr 4.99 2.49
Cu 2.95 2.15
" Fe 344,52 362.50
LUWMO4 Hg 0.00
Mg 3304.80 3437.70
Mn 2.67 315
Mo 3.51 3.97
Ni 6.91 .42
Pb 15.87 15.87|
Se 2.60
Sr 74.02 77.09
V 4.76 2.04
Zn —_ 405 4.92
Al 738.50 781.44
As 19.27 21.53
B 17.00 19.27)
Ba 26.53 28.44
Be 0.34 0.34
Cd 2.15 1.63
Cr 4.99 2.49
Cu 2.95 2.16
Fe 168.71 244.75
LUWMO6D Hg 0.00 )
Mg 3130.40 3226.60]
Mn 1.93 371
Mo 3.51 3.07
Ni 6.91 4.42
Pb 15.87 15.87
Se 2.60 .
Sr 71.05 71.61
Vv 476 2.04
Zn 10.84 13.06
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Al 204.26 271.94
As 19.27 21.53
B 17.00 19.27
~ Ba 31.53 32.88
“Be 0.34 0.35
Cd 215 1.55
Cr 4.99 2.91
Cu 2.95 2.38
Fe 62.33 129.15
PLWMO03 Hg 0.00 )
Mg 2630.90 2774.70]
Mn 3.04 4.25
Mo 3.51 3.97
Ni 6.91 4.42
Pb 15.87 15.87
Se 2.60 .
Sr 57.91 57.60
V 476 2.46
Zn 1.70 4.00
Al 3134.00 3275.70|
“As_ 19.27 21.53)
B 17.00 19.27
Ba 47.42 49.83
" Be 0.34 0.43
Cd 2.21 2.90
Cr 4.99 5.89|
Cu 2.95 2.91
Fe 1530.10 1342.80
PLWMO05 Hg 0.00 .
Mg 3827.00 3086.90
Mn 8.40 9.01
Mo 3.51 3.97
Ni 6.91 8.33
Pb 15.83 15.87]
Se 2.60 .
Sr 74.67 77.07
V 4.76 6.31
Zn 8.92 9.15
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a oW

As 19.27
B 17.00 19.27
Ba 44,17 46.94
Be 0.34 0.36
Cd 2.15 1.96
Cr 4.99 2.49
Cu 2.95 3.16
Fe 254.12 298.91
PLWMO7 Hg 0.00 )
Mg 3609.10 3717.90)
Mn 4.00 4.54
Mo 3.51 3.97
Ni 6.91 5.05
Pb 15.87 15.87]
Se — 260 ;
Sr 77.66 ~78.98
V 476 2.04]
Zn 3.51 475
Al 3576.50 3606.20
As 19.27 21.53
B 17.00 19.27
Ba 50.00 51.94
Be 0.34 0.43
Cd 2.15 2.35
Cr 4.99 3.90
Cu 2.95 6.15
Fe 1666.20 1522.00
PLWMO9 Hg 0.00 .
Mg 3883.40 3959.10
Mn 9.32 10.17
Mo 3.51 3.97|
Ni_ 6.91 6.89)
Pb 15.87 15.87
Se 2.60 ]
Sr 77.63 77.20
V 476 4.32
Zn 10.95 12.85
Appendix A , Table A, Page 9



Al 3554.80 3576.50
As 19.27 19.27]
B 17.00 19.27
Ba 49.30 51.94
Be 0.34 0.43
Cd 2.15 2.15
Cr 4.99 4.99
Cu 2.95 2.05
Fe 1605.70 1666.20
PLWMO0SD Hg 0.00 .
Mg 3871.90 3883.40|
Mn 7.89 9.32
Mo 3.51 351
Ni 6.01 6.91
Pb 15.87 15.87]
Se 2.60 .
Sr 76.53 77.63
V 4.76 4.76
Zn_ 8.53 10.85
Al 625.75 675.85
As 19.27 21.53
B 17.00 19.27|
Ba_ 32.94 32.85
Be 0.34 0.34
Cd 2.15 1.78
Cr 4.99 4.33
Cu 2.95 2.88
Fe 258.24 252.65
PLWMO2 Hg 0.00 .
Mg 3037.80 3134.00
Mn 2.36 3.09
Mo 3.51 3.97
Ni 6.91 5.22
Pb 15.87 15.87|
~ Se 3.20 .
Sr 62.57 62.90
V 4.76 4.31
—Zn 8.28 10.20]
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1505.40 1556.60

19.27 21.53

17.00 19.27)

33.62 35.18

0.34 0.34

215 1.47

4.99 4.42]

2.95 2.71

623.91 600.39

PUWMO1 Hg 0.00 .
Mg 2859.50 2929.20
Mn 11.04 11.93
Mo 3.51 3.97
NI _ 6.91 4.42
Pb 15.87 15.87
Se 3.20 .
Sr 57.86 57.77)
V 4.76 462
Zn 6.43 8.09
Al 4000.00 4167.10
As 19.27 21.53
B 17.00 19.27
Ba 46.17 48.50
Be 0.34 0.36
Cd 2.15 1.89]
Cr 4.99 4.50
Cu 2.95 2.78
Fe 1826.40 1701.90
PUWMO02 Hg 0.00 }
Mg 3263.50 3409.80
Mn 14.01 15.13
Mo 3.51 3.97
Ni 6.91 7.90|
Pb 15.87 15.87|
Se 2.60 .
Sr 64.58 65.75
V ~ 476 5.81
~Zn 7.97 9.30
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Al .80 3749.70
As —19.27 19.27)
B 17.00 17.00)
Ba 50.65 50.01
Be 0.34 0.34
Cd 2.15 .26
Cr 5.44 4.99|
Cu 2.95 2.95
Fe 1856.40 1802.50
PUWMO04D Hg 0.00 ]
Mg 3939.20 3862.70|
Mn 11.74 11.63
Mo —3.51 3.51
Ni 741 6.91
" Pb 15.87 15.83
Se 2.60 .
Sr 76.25 75.02]
V 5.34 4.76
Zn 10.32 10.79
Al 3749.70 3921.30
As 19.27 21.53
B 17.00 19.27]
Ba 50.01 52.38
“Be 0.34 0.48
Cd 2.26 2.71]
Cr 4.99 8.62
“Cu 2.95 5.42
“Fe 1802.50 1587.50|
PUWMO4 Hg 0.00 .
Mg _ 3862.70 4017.10]
Mn 11.63 12.52
Mo 3.51 3.97
Ni 6.91 6.70)
Pb 15.83 15.87
Se 2.60 .
Sr _ 75.02 76.43
V 4.76 8.70]
Zn 10.79 12.06
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14711.00

19.27

17.00

84.58

0.51

215

4.99

2.95

7069.10
PUWMO6 Hg 0.00 0.00]
Mg _ 4982.30 5069.80|
Mn 29.52 29.93
Mo —3.51 3.97
Ni 7.08 8.02
Pb 15.87 15.87
Se 0.00 2.60
Sr 87.19 88.08
V 7.99 11.03]
~Zn 21.68 21.78
Al 3937.50 3991.10
—As 19.27 21.53
B 17.00 19.27
Ba 50.37 52.43
Be 0.34 0.52
cd 2.15 2.52
Cr 4.99 4.40
Cu — 343 9.37
“Fe 1782.60 1640.50
PUWMO8 Hg 0.00 .
Mg 3907.10 4032.90
Mn__ 14.25 14.96)
Mo 3.51 3.97
Ni 6.91 6.97
~ Pb 15.87 15.87
Se 2.60 .
Sr 77.31 77.84]
V 4.76 4.99
Zn 10.22 13.05
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PUWMO2D Hg 0.00 .
Mg 2969.90 3119.60
Mn 3.20 4.41
Mo 3.51 3.97
Ni 6.91 515
Pb 15.87 15.87
Se 2.60 .
Sr 63.60 63.86
V 476 3.43

~ 2n 1.75 4.05
Al 128.16 172.47
As 19.27 21.53

B 66.33 58.87|
Ba 26.57 27.89]
Be 0.34 0.40
cd 2.15 1.68
Cr 4.99 6.31
Cu 2.95 4.06
Fe 129.28 221.79|
SLWMO7 Hg —__0.00
Mg 4780.20 4921.90)
Mn 36.31 37.48
Mo 75.12 75.96]
Ni 6.91 4.42
Pb 15.87 15.87
Se 2.60
Sr 69.85 70.00
V 4.76 8.95
~Zn 22.91 25.23
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42.97

As 19.27
B 73.18
“Ba 24.89
" Be 0.34
Cd 215
Cr 4.99
Cu 2.95
Fe 366.24
SLWMO09 Hg 0.00
Mg 6048.80 6098.10
Mn 35.72 36.92
Mo 258.09 257.58
Ni 6.91 9.95
Pb 15.87 15.87|
Se 2.60
Sr 123.14 119.15
V 8.70 17.00
Zn 28.21 31.87
Al 45.91 89.49
As 23.64 21.53
B 58.75 60.77|
Ba_ 19.11 19.82
Be 0.34 0.34
Cd 2.15 1.69
Cr 4.99 6.03
Cu 2.05 6.06
Fe 204.35 248.74
SLWMO2 Hg 0.00
Mg 5418.90 5527.00]
Mn 34.99 35.70|
Mo 43.26 4343
Ni 6.91 442
“Pb 15.87 15.87
Se 2.60
Sr 76.49 76.14
V 5.95 10.38
Zn 25.97 28.21
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Al . 215.56
As 19.27 21.53
B 40.62 39.84
Ba 16.29 17.00
Be 0.34 0.34
cd 2.15 3.15
Cr 4.99 7.92
Cu 2.95 5.71]
Fe 175.52 181.49
SLWMO3 Hg 0.00
Mg 3322.40 3489.20|
Mn 22.52 23.79|
Mo 2217 25.36
Ni 6.91 5.41
Pb 15.87 15.87
~Se 2.60
Sr 52.17 53.27
—V_ 4.91 9.06
Zn 13.60 16.82
Al 58.77 92.89|
As 19.27 21.53
"B 72.93 65.92
" Ba 30.66 32.11
Be 0.34 0.34
Cd 2.15 1.52
Cr 4.99 8.22
~ Cu 2.95 453
“Fe 384.97 425.49|
SLWMOS5 Hg —0.00
Mg 6777.30 6973.40
Mn 47.70 4922
Mo 41.32 42.83
Ni 6.91 6.26
Pb 15.87 15.87|
Se 2.60
Sr 85.32 85.88
V 6.24 10.51
“Zn 20.23 22.85
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SUWMO02 Hg :
— Mg 3836.20 4009.90
Mn 31.41 33.70
Mo 26.69 27.46)
Ni 6.91 5.75
Pb 15.87 15.87
Se 2.60
Sr 58.24 58.16
V 4.76 10.50|
— Zn 18.63 21.86
Al 94.91 142.19
As —19.27 —21.53
B 78.28 73.44
“Ba_ 32.19 32.41
Be 0.34 0.34
Cd 215 3.02
Cr 6.04 11.62
Cu 4.27 9.57]
Fe 807.686 692.66
SUWMO08 Hg 0.00
Mg 6692.70 6868.30
Mn 71.25 72.99
Mo 258.31 260.87
Ni 8.27 9.35
Pb 15.87 15.87
Se 2.60
Sr 141.88 143.00
V 10.76 14.71
~Zn_ 38.78 42.00
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Al ] .
As 19.27 21.53
B 81.07 78.77,
Ba 32.26 32.41
Be 0.34 0.39)
Cd 2.15 3.37]
Cr 4.99 11.55
Cu 9.67 14.61
Fe 663.44 584.99|
SUWMO08D Hg 0.00
Mg 6779.50 6846.80
Mn 70.45 71.17
Mo 257.02 260.87
Ni 7.76 11.89
Pb 15.87 15.87|
Se 2.60
Sr 144.27 142.03
Y 9.24 15.10
Zn 34.03 33.71]
Al 206.03 250.31
As 19.27 21.53
B 56.12 51.43
Ba 19.32 20.64
Be 0.34 0.34
Cd 2.15 212
Cr 4.99 11.73|
Cu 5.63 9.52
Fe 374.12 391.85
SUWMO1 Hg 0.00
Mg 4806.60 4935.00|
Mn 40.90 4217
Mo 20.45 27.31
Ni 6.91 9.77
Pb 15.87 15.87|
Se 2.60
Sr 69.26 68.95
V ~ 7.80 14.01
Zn 22.50 26.40

Appendix A , Table A, Page 18
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Al 76.61
As 19.27
B 52.01
Ba 18.16
Be 0.34
Cd 2.15
Cr 4.99
Cu 3.25
Fe 254 .68
SUWMO1D Hg 0.00
Mg 4921.60 5056.10]
Mn 30.89 41.29
Mo 21.74 29.10]
Ni 6.91 6.45
Pb 15.87 15.87
Se 2.60
Sr 70.75 71.15
V 7.14 12.77]
Zn 23.64 26.44
Al 93.23 133.14
AsS 19.27 21.53
B 71.26 69.59
“Ba 29.77 31.16
Be 0.34 0.37
—Cd 2.15 2.78
Cr 577 10.74)
Cu 3.29 6.27
Fe 578.35 540.27|
SUWMO4 Hg 0.00
Mg 594850 6128.30
Mn 66.02 67.88)
Mo 4757 47.01]
Ni 9.70 ~7.54]
Pb 15.87 15.87,
~Se 2.60
Sr 75.09 75.65
V 8.64 12.67
Zn 22.19 2468
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B 62.49 60.20
Ba 35.31 36.46
Be 0.34 0.34
Cd 2.15 2.45
Cr 4.99 6.71
Cu 2.95 4.74]
Fe 297.30 361.09
SUWMOS Hg 0.00
Mg 5079.50 5196.10
Mn 59.22 60.80
Mo 76.68 77.60)
_Ni 6.91 7.49
Pb 15.87 15.87
Se 2.60
Sr 72.53 72.28
V 476 9.37]
Zn 29.59 32.45
Al 164.11 201.77|
As 19.27 21.53
B 21.23 19.27|
Ba 2950.70 3025.00
Be 0.34 0.34
Cd 2.15 1.47
Cr 4.99 4.16
_Cu 2.95 2.15
Fe 102.16 140.54
VLWMO02 Hg 0.00
Mg 5272.80 5396.90|
Mn 3.55 4.32
Mo 3.51 3.97|
Ni 6.91 4.82
Pb 15.87 15.87|
Se 2.60
Sr 127.85 128.79]
V 4.76 3.67|
~Zn 2.29 4.73
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icentration:
Al 218.60 289.84
As 19.27 21.63
B 38.85 37.12
[ Ba 3331.10 3371.33
[~ Be 0.34 0.34
Cd 2.15 1.68
Cr 4.99 4.62
Cu 2.95 2.62
Fe 62.33 178.96
VLWMO3 Hg 0.00
Mg 4766.70 4927.60
Mn 4.00 5.60
Mo 3.51 3.97
Ni .91 5.88
Pb 15.87 15.87
Se 2.60
Sr 125.98 125.41
V 4.76 3.58
— Zn 1.89 4.23
Al 603.21 645.88
“As 19.27 21.53
B 106.54 103.68
Ba 4665.20 4990.50
Be 0.34 0.34
Cd 2.15 2.15
Cr 4.99 2.49
Cu 2.95 2.19
[ Fe 301.58 304.79
VLWMO07 Hg 0.00
Mg 5139.80 5313.60
Mn 9.28 9.98]
Mo 3.51 3.97
Ni 6.90 5.94
— Pb 15.87 15.87
Se 2.60
Sr 150.08 155.03
V 4.76 2.04
Zn 5.32 6.86
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961.85 1008.80|
19.27 21.53
37.05 34.37
3546.30 3779.00
0.34 0.34
2.15 2.38
4.99 50.29
2.05 5.02
493.42 798.61|
VLWMO09 0.00
5532.90 5696.40
3.63 17§6j
3.51 3.97
6.91 103.34
Pb 15.87 15.87|
“Se 2.60
Sr 139.76 143.65
V 4.76 2.04
Zn_ — 545 10.80
Al 703.62 755.66
As 19.27 21.53
B 34.79 27.48
“Ba 3083.00 3194.70|
Be 0.34 0.42
Cd 2.39 3.50
Cr 6.03 9.70
Cu 2.95 6.65
Fe 498.02 353.94
VLWMOS Hg 0.00
Mg 5396.80 5602.60}
Mn 3.26 3.81’
Mo 3.51 3.97
Ni 10.15 10.50]
Pb 15.87 15.87
~ Se 2.60
Sr 129.87 132.53
V 5.60 8.48
Zn 8.09 8.94
Appendix A , Table A, Page 22
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24485
19.27 )
B 17.00 19.27
Ba 2180.20 2229.00
Be 0.34 0.34
cd 2.15 1.98
Cr 499 4.16
Cu 2.85 222
Fe 203.92 227.44
VUWMO1 Hg 0.00
Mg 5248.60 5350.00
Mn 53.23 54.39
Mo 3.51 3.97|
Ni 6.91 5.93
Pb 15.87 15.87|
Se 2.60
Sr 121.26 121.89
A 476 3.48
Zn 2.47 453
Al 560.20 625.26
As 19.27 21.53
B 17.00 19.27
Ba_ 2374.00 2396.70
Be 0.34 0.34
Cd 2.15 1.47|
Cr 4.99 5.04
Cu 2.95 314
Fe 316.74 359.10
VUWMO02 Hg 0.00
Mg 4856.40 4993.80
Mn 59.25 60.99
Mo 3.51 3.97
Ni 6.90 6.90
Pb 15.87 15.87|
~ Se 2.60
Sr 119.44 118.13
Vv 476 4.23
— Zn 3.24 5.51
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Al 936.86 ;
As 19.27 21.53
B 10.62 19.27]
Ba 2650.00 2688.90
Be 0.34 0.44
Cd 2.15 3.75|
Cr 4.99 10.65
Cu 2.95 6.48
~ Fe 575.91 472.75
VUWMO4 Hg 0.00
Mg 5328.80 5503.90
Mn 28.88 30.60
Mo 3.51 4.00
Ni 7.79 13.31
~Pb 15.87 15.87]
Se 2.60
Sr 125.82 126.14
v 4.76 9.53
Zn 10.06 11.99
Al 1118.20 1167.30
As 19.27 21.53
B 23.21 19.27|
Ba 2656.00 2735.00|
Be 0.34 0.39
Cd 2.15 4.07|
Cr 5.46 8.01
Cu 2.95 5.04
Fe 703.65 551.34
VUWMO4D Hg 0.00
Mg 5406.10 5539.00
Mn 30.11 30.96
Mo 3.51 3.97|
Ni 8.92 9.50
Pb 15.87 15.87
Se 2.60 ]
Sr 126.11 127.43
Y, 4.90 8.10
Zn 10.90 10.74

Appendix A , Table A, Page 24

-



i
|
{
?

Concentration
S (ugin)
- 4/22/98
Al 1642.70 1720.10
As 19.27 21.53
B 23.68 20.97
Ba 3934.70 4239.60
Be 0.34 0.34
Cd 2.15 1.52
Cr 4.99 2.49
Cu 2.95 2.15
Fe 853.76 803.52
VUWMOSB Hg 0.00
Mg 5123.70 5318.10
Mn 85.24 88.28]
Mo 3.51 3.97
Ni 6.91 4.42
Pb 15.87 15.87
Se 2.60
Sr 138.64 144 .41
V 4.76 2.04
Zn 504 6.38
Al 1386.90 1441.90
As 19.27 21.53
B 22.76 19.27
Ba 3223.00 3403.00
Be 0.34 0.39|"
cd 2.15 2.44
Cr 4.99 4.14
Cu 2.95 2.35
Fe 721.74 658.59
VUWMOS Hg 0.00
Mg 5379.50 5330.00
Mn 24 .49 25 44
Mo 351 3.97|
Ni 6.91 5.35
Pb 15.87 15.87
Se 2.60
Sr 132.32 135.30}
V 4.76 3.69
Zn 5.08 6.48

Appendix A , Table A, Page 25



19.27

—17.00

Ba 29.75

“Be 0.34

cd 2.15

Cr 4.99

Cu 2.95

Fe 62.33
PWA1 Hg 0.00 .
Mg 2784.80 2889.40|
Mn_ 125.52 127.25
Mo 3.51 3.97
Ni 6.99 11.44
Pb 15.87 15.87
Se 2.60 .
Sr 57.18 56.81
V 4.76 5.32
Zn 11.87 14.99
Al 181.93 251.54
As 19.27 21.53
B 67.66 68.26
Ba 77.59 ~ 76.94
Be 0.34 0.34
Cd 2.15 4.91
Cr 4.99 16.42
Cu 2.95 9.45
Fe 155.16 173.30|
PW2 Hg 0.00 .
Mg 6167.10 6204.10
Mn 1187.60 1181.40
Mo 60.06 53.28
Ni 9.84 16.38
Pb 15.87 15.87|
Se 2.60 )
Sr 111.27 107.22
Vv 4.76 10.71
Zn 21.20 24.81
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—19.27
B 17.00
— Ba 129.35
Be 0.34
Cd 2.15
Cr 4.99
Cu 2.95
Fe 63.33
PWS3 Hg 0.00 .
Mg 2932.80 3056.00
Mn 609.81 613.31
Mo 351 3.97
Ni 8.42 19.13
Pb 15.87 15.87
Se 2.60[ .
Sr 65.44 63.83
V 4.76 9.59
Zn 20.74 24.91
Al 24.98 98.79
As 19.27 21.53
B 38.05 37.12]
“Ba_ 3563.90 3579.50
Be 0.34 0.37
Cd 2.15 3.81
Cr 4.99 8.04
Cu 2.95 7.85
Fe 62.33 43.83
PW4 Hg — 0.00
Mg 4799.80 4894.20
~ Mn 808.75 13.11?J
Mo 3.51 3.97
Ni 6.91 14.48
Pb 15.87 15.87
Se 2.60
Sr 123.85 121.22
V 4.76 5.84
Zn 13.07 17.02
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Al :
As g 21.53|
B 17.00 19.27
Ba 0.79 1.61
“Be 0.34 0.34
Cd 2.15 3.06
Cr 4.99 5.26
Cu 2.95 4.66
Fe 62.33 8.96
PWS5 Hg 0.00
Mg 39.67 95.91
Mn 594 7.46
Mo 3.51 3.97
Ni 6.91 7.07
Pb 15.87 15.87
“Se 2.60
Sr 0.20 0.61
V 4.76 4.39
Zn 9.76 12.64
Al 250.08 372.70
As 19.27 21.53
B 17.00 19.27
Ba 23.86 29.40
Be 0.34 0.42
Cd 2.15 414
Cr 4.99 6.51
Cu 2.95 5.45
Fe 62.33 120.73
PW6 Hg 0.00
Mg 2671.80 2841.80
Mn 65.53 68.62|
Mo 3.51 3.97
Ni 6.91 10.14
Pb 15.87 15.87|
Se 2.60
Sr 57.44 60.59]
V 476 3.89
Zn 12.33 16.48
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Al 20.40 72.96
As 19.27 21.53
B 17.00 19.27
Ba 0.79 0.79
Be 0.34 0.40
Cd 2.15 2.81
Cr 4.99 4.35
Cu 2.95 4.48
Fe 62.33 33.89
PW7 Hg 0.00
Mg 39.67 57.97]
Mn 0.68 1.59)
Mo 3.51 3.97|
Ni 6.91 6.06
Pb 15.87 15.87|
Se 2.60
Sr 0.11 0.23
V 476 2.62
Zn 2.70 587
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Appendix A, Table B. Relative percent difference between MRI’s two analyses of the same sample extracts. The

first analysis was within the Clean Water Acts mandated holding time, but may have been confounded by a

instrument problem. The second analysis was performed on the same extracts (extracts were performed within
time limits) using the repaired instrument. However, the second analysis was not performed within the specified
holding time. Mercury and selenium were measured by different procedures, and these analyses were therefore not

affected by the instrument problem.

Aluminum 26.1
Arsenic 10.4
Boron 5.0
Barium 4.8
Beryllium 8.6
Cadmium 6.5
Chromium 5.9
Copper 23.1
Iron -6.5
Magnesium 5.8
Manganese 20.5
Molybdenum 10.3
Nickel 43
Strontium 84
Vanadium -3.6
Zinc 279
Lead 0
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